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THE MAKING AND FITTING OF 
ARTIFICIAL EYES ARE A 
SPECIALTY WITH US 


Not a Sideline! 


Experience gained through over 100 years of artificial eyemaking enables 
us to produce and fit the very finest in artificial eyes. 


@ Made to order and stock eyes of glass and plastic. 
@ Our eyemakers and technicians travel to most principal cities. 


@ Our technicians are especially trained to fit artificial eyes to all 
types of motility implants. 


FITTING OF ARTIFICIAL EYES 
THROUGH THE MAIL 


@ Orders filled the same day received. 
@ Eyes sent on memorandum. 
@ Liberal assortment of either glass or plastic. 
@ Samples accurately matched. 
@ Superior quality eyes. 
@ Finest workmanship. 


WRITE FOR FREE COLOR CHART AND SIZE GUIDE 


100 YEARS OF ARTIFICIAL EYEMAKING 


NEW YORK 
DETROIT BALTIMORE 

CLEVELAND BOSTON 

KANSAS CITY BUFFALO 
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like March and St. Patrick's Day! 


The coming of March 17 and the “‘Wearing of the 
Green” have a natural association for all fun-loving 
people. And for those whose vision needs correction, 
there’s no finer combination than Shuron’s famous 
BROWLINE* frames and Shuron WIDESITE lenses. 
Make it a habit to specify both—for assured Quality 
and patient satisfaction. 


*Aren’t the STAG (on him) and the new 
RONMODE (on her) truly face-flattering? 


SHURON OPTICAL COMPANY, INC. 
GENEVA, N. Y., Established 1864 
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lt takes more 
than the word 
“CORRECTED” 


In your specification of ophthalmic lenses, you now 
have your choice of a variety of “corrected” types 
Before you accept any of these, it would be well to finc 
out what it’s corrected for. Any lens which reduces 
any of the six or more aberrations which appear ir 
ophthalmic lenses, can be called “corrected.” But the 
one correction without which a clear image throug 
all parts of the lens cannot be found, is the correctior 
for marginal astigmatism. Exactly by the amount o 
marginal astigmatism present in the lens is the image 
reaching the eye degraded . . . the eye can make nc 
adjustment or accommodation for this aberration 
The Orthogon lens series is designed to eliminate the 
effect of marginal astigmatism. Specify Bausch & Lomt 
a Orthogon to assure your patients clear center-to-edg¢ 
. vision. In Soft-Lite, to 
physiological limits of hu- 


“man perception...can utmost 
clarity of vision be achieved. 


BAUSCH & LOMB 
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ABSORPTIVE AND MULTI-FOCAL TYPES 
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LENSES 
AVAILABLE IN THE WIDEST RANGE OF SINGLE-VISION, 


Solution 30% 


(Sodium Sulfacetamide) 
Sodium SuLamyD Solution 30% is especially suited 
for repeated use topically in eye infections. Effective 


against a variety of both gram-negative and gram- 
positive organisms, it cures most acute eye infections 


as with little risk of sensitization. 


For treatment, instill one drop every two hours or less 
frequently Reoniding | to severity. Following removal of 
a foreign body, diet pne drop four to six times daily 
for two days. ais 


Sodium SULAMYD Solution’B0% {Sddiam Sulfacetamide) is avail- 
able in 15 e& eyedropper bottles A 10 per cent ophthalmic 


ointment is available for application to lids and conjunctiva. 


TION 


OMFIELD, N. J. 
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Laboratories of The United States Testing Company Report: 


The Facts About the Comparative 


The laboratories of the United States Testing 
Company have proved that Univis is clearly the 


finest of the eight most widely known 


traight-top bifocal lenses. 


On the basis of absolute proof, there 
can no longer be any doubt as to which 
straight-top bifocal is best. Univis “D” 
superiority is a proved fact. The wide 
margin of its supremacy destroys all 
claims of “just as good” and “almost 
as good.” Report Number 40953 from 
the United States Testing Company 
proves Univis “D” quality to be vastly 
superior to the seven other widely known 
straight-top bifocals tested. 


The United States Testing Company, established in 1880, is world re- 
nowned ; empl ying specialists in the fields of chemistry, biology, physics and 
engineering. Their staff includes optical experts highly qualified to test oph- 
thalmic multifocals on the basis of quality standards expected of first-line 
lenses by top prescription laboratories. 


Here’s what the United States 

Testing Company established 

through comparative tests: 

1 Surface Quality—Univis is proved 
BEST. 

Contact Quality—Univis is proved 

BEST. 


Reading Addition Accuracy— Univis is 
proved BEST. 

Freedom from Cylinder or Aberration 
in Segment—Univis is proved BEST. 


Chart below shows the composite quality values of Univis “D” as compared to the 
seven other best known straight-top bifocals. 
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Comparable overall quality of blanks tested 
based on percent of total sample passed. 
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Quality of Straight -Top Bifocals 


You can now be absolutely certain 


that your prescriptions have been 
filled with Univis D, the finest of 


all Straight-top bifocals. 


In recent years other bifocal manufac- 
turers quite naturally have taken advan- 
tage of the opportunity to make the most 
of the undisputed preference for the 
Univis improved-type straight-top de- 
sign. These lenses look like Univis. Yet, 
there is substantial difference in quality 
as the findings of the United States Test- 
ing Company have conclusively shown. 


The Univis design has been copied, but 
no one has approached Univis quality. 
Now the quality of Univis “D” has been 
proved superior by the foremost testing 
laboratory in the fields of physical and 
biological sciences. And, you can identify 
every pair of Univis you prescribe in your 


own office. Here’s how you can identi) 


Univis “Proved Superior’ Bifocals : 


Never has a mark so tiny meant so much to so many. 


Through the cooperation of your Univis |i» 
oratory, every Univis lens will be identifi ¢ 
with the letters “UL” near the perimete: » 
the finished lens as illustrated. This mark w | 
be visible to you through a +8.00 D. >: 
+10.00 D. trial lens. The mark in no v". ' 


impairs the optical qualities of the lens. 1°): 


mark is so small in its dimensions that tc ai :| 
your finding it, your laboratory may cir: :: 
with a grease pencil the area in which t!e 
identifying “UL” has been placed. ‘Th s- 
grease pencil mark, of course, will wip: « t 
quickly and completely. Only genuine U ai: is 
lenses will bear this mark. 
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wider angle 


broad-spectrum therapy 


in ocular infections 


ANTIBIOTIC DIVISION, CHAS. PFIZER ®& CO., INC. 
Brooklyn 6, N.Y. 
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BEFORE TREATMENT: 
Periarticular swelling and hydrarthrosis 


Management in Everyday Practice 

The use of simple laboratory tests (sedi- 
mentation rates, urinalyses, blood counts, 
blood pressure, and frequent weight re- 
cordings), individualized adjustment of 
dosage, and careful clinical observation 
will permit most patients to benefit mate- 
rially . . . without fear of undesired effects. 


AFTER TREATMENT : 


Diminution of pain, increased mobility, and 
visibly decreased effusion and swelling 


Rehabilitation Achieved Through Conservative Dosage 


Effective Antirheumatic Response 


Effective antirheumatic response was 
achieved in all 100 patients in a long-term 
study at the Mayo Clinic. More than 50 of 
these arthritics were maintained on 50 mg. 
or less daily. In no case was it necessary to 
withdraw the hormone. 


Ward, L. E., Slocumb, C. H., Polley, H. F., Lowman, 
E. W., and Hench, P. S.: Prov. Staff Migs., Mayo 
Clinic 26: 361, September 26, 1951. 


MERCK & CO., Inc. 
Manufacturing Chemists 
RAHWAY, NEW JERSBEY 
tm Canada: MERCK CO. Limited—Mentreal 


Can be used Safely in the Prolonged 
Literature on Request 
7 
ortone ES i 
ACETATE 
(CORTISONE Acetate Merck) 


THE ANATOMY OF THE EYE AND ORBIT 


Including the Central Connections, Development 
and Comparative Anatomy of the Visual Apparatus 


323 Illustrations 24 in Color 440 Pages $12. 


NOW IN 3RD EDITION 


Here is probably the most authoritative and informative book in the field. Written by a recog- 
nized authority, it is widely used by ophthalmic surgeons, practitioners and students. 


In addition to revisions and the inclusion of more than 80 new illustrations in this edition, 
important changes have been made in the descriptions of: the ciliary muscle, the substanta 
propria of the cornea, the vitreous, the zonule of Zinn, the distribution of the lacrimal fluid, 
the muco-cutaneous junction at the lid margin, the precorneal film, the retinal capillaries and 
the central connections of the visual apparatus. 


Written in a clear, refreshing style, the essentials of the structure, development and compara- 
tive anatomy of the eye and orbit are detailed in a concise and lucid manner. Special attention 
is given to the motor nerves of the eye. Throughout the book, there is a practical integration 
of the material with its clinical applications. 


AN outstanding feature is the 
orderly arrangement and pres- 
entation of material. Paragraph 
subject matter is introduced by 
key words in bold face type; 
pertinent bibliographies con- 
clude each chapter; the compre- 
hensive index makes material 
easy to find. 

The 323 beautifully reproduced 
i lustrations, 24 in on or, have 
been prepared from the author's 
vast practical experience and un- 
usual clinical sources. They are 
unusually sharp and clear in pic- 
turing life-like conditions and 
are extremely helpful in tracing 
out structures, 


USE THE CONVENIENT COUPON TO ORDER YOUR COPY TODAY 


| THE BLAKISTON COMPANY 

| 1012 Walnut Street, Philadelphia 5, Pa. 

105 Bond Street, Toronto 2, Canada 

| Please send me the 3rd edition of Wolff's “The Anatomy of the Eye and 
| Orbit.” I understand you will credit my account in full if I return the book 
: within 10 days. 

Check is enclosed ( Charge my account 


1012 Walnut pet, Philadelphia 5, 


| f Eugene Wolff's 
a 
THE BLAKISTON COMPANY 
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DIAGNOSTIC 
INSTRUMENTS 


w’s INSTRUMENTS 


TOMORRO 


ar exceeding today’s standards in appearance, conveniepte,): 
rformance, the new AO FUL-VUE DIAGNOSTIC instrug 
ffer many important and ingenious design improve ifs. 
The Ophthalmoscope provides complete one hand c@ntrol of 
3 lens powers, 5 apertures, and illumination intensity— 
om the doctor’s side of the instrument. 
The Retinoscope permits both static retinoscopy and 
namic retinoscopy with illuminated target. The semi- 
irror reflects more light while retaining desirable soft 
nd freedom from pewphole shadow. 
The Otoscope arm rotates over a wide arc at the tc 


American & Optical 


INSTRUMENT DIVISION + BUFFALO 15, NEW YORK 


| 
SAY 
H TO AY 4 
\ 
| 
ij 
— 3 
4 
nger— illumination and viewing axes automatically in 
Ask to see the AO Ful-Vue Diagnostic Instruments at \c 
opportunity and check these features. 
@ Prrefocused, precentered bulb is readily interchangeable. 
| @ Choice of Quick-change handles with new bayonet connection. ee = 
AO FUL-VUE AO FUL-VUE AO FUL-VUE 
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TWO FINE OPHTHALMOSCOPES 
DIRECT MEASUREMENT OF FUNDUS DETAIL 


The only hand instrument that really measures retinal 
dimensions in mm. THE 
© 10 interchangeable graticules KEELER 


CONTINENTAL 
© Graduated scale for measure.nent of elevations OPHTHALMOSCOPE 


and cuppings. 
@ Intense 12 watt illumination. 
@ High contrast, brilliant red-free light. 


e Viewing lenses from plus 32D to 
minus 50D. 


KEELER OPTICAL 
PRODUCTS 
617 S. S2nd St. | 
i} PHILADELPHIA 43, PA. 


The ‘Continental’ has become THE in- 
strument for retinal detachment work. 


Specification: 
® Intense |2w. illumination, essential for 
examination of detachments by the indi- 
rect method. 
© Total lens range plus 36D to minus 42D. 
Illuminated and magnifying lens dial. 
THE Y © Swing-in lens for direct Imoscopy. 
MEASURING / ® Iris diaphragm to control illuminated area. 
V © Brilliant red-free illumination. 


DIRECT OR INDIRECT OPHTHALMOSCOPY 


OF WORLD-WIDE REPUTE 
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ISO-SOL OPHTHALMIC PHARMACEUTICALS 
STERILE Qs BUFFERED 


TEARISOL* 


(STERILE, ARTIFICIAL TEARS-ISO-SOL® ) 
Methylcellulose in Isotonic Saline Solution—Mold and Bacteria Resistant 
FOR THERAPY 


1. In tear deficiencies in the post-menopausal woman and the middle-aged man.* 

2. In the post-enucleation socket as a lubricant for the prosthesis.* 

3. As a protective and soothing medication for diseases of the cornea* and con- 
junctiva. 

4. After tonometry. 


5. In the lubrication of dessicated tissues. 
© Mims, Jr., S. L., Arch, Opth, 46: 664-665 (Dee.) 1951. 
Available on Your Prescription in 15cc. Dropper Bottles 
* Tearisol Is « Trademark of the Iso-Sol Co., Inc. - 


MIOTICS MYDRIATICS 
Available in Sealed 15 cc. Dropper Bottles | Available in Sealed 74 cc. Dropper Bottles 


PILOCARPINE HYDROCHLORIDE U.S.P. ATROPINE SULFATE U.S.P. 


.... 1% .... 2% .... 4% 


PHYSOSTIGMINE SALICYLATE U.S.P. 


SALICYLATS) SCOPOLAMINE HYDROBROMIDE U.S.P. 


HOMATROPINE HYDROBROMIDE U.S.P. 
2% 5% 


Note: Eserine Salicylate Solutions 
Will Not Discolor 


SODIUM PROPIONATE 5% OPHTHALMIC SOLUTION 


Universally accepted as a safe effective non ific the treatment of infections and other 
y -specific agent in of infec 


ISO-SOL SODIUM PROPIONATE IS SUPERIOR 
Its acid pH increases its effectiveness." Its high viscosity vehicle containing methylcellulose 
keeps the active drug in prolonged contact with ocular tissue—Is NON-IRRITATING and 


In Sealed-Sterile 15 cc. dropper bottles. 


479 (1943) 
» Arch. Ophth. 41: 94 (Jan. 1949) 


These solutions have been eae to give your patients maximum physiologic 
activity and comfort. . 

They have a low surface tension and are eve aap preserved to prevent invasion by 
mold and bacteria . . . to minimize the danger of secondary infection due to 
contamination, after opening. . 


Your PHARMACIST can obtain these SUPERIOR SOLUTIONS from his whole- 


saler or write direct to 
THE ISO-SOL CO., INC. 
130 Flatbu- . Ave., Brooklyn 17, N.Y. 


XIV 
Will Not Isomerize iy: 
| 
1 Crook, P., Carpenter, C. C., Klens, P. F. Science 112: 656 (12-1, 1950) ae 
* Keeney & Broyles. Bull. J. Hopkins H 73: 329, : 
Theodore, F. il. Use of Propionates in Ophthalmolo 
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For Microscopy of the Anterior 
Segment of the Eye and Fundus 


Salient features: Unobstructed observation and illumination over a 
range of 180°. Joystick control for one-hand operation. Stereoscopic 
wn of iridic angle and fundus. Slit beam rotatable through 


Apparatus supplied complete with table. Hruby lens attachment 


available. Prices on application. 

Other Clement Clarke Instruments include the Lyle Major Amblyoscope; Projection 
Perimeter; Maddox Cheiroscopes; Maddox Wing Test; Maddox Hand Frame; 
Livingston Binocular Gauge; Synoptophore; Retinoscopes; Foveoscopes; Trial 
Frames; etc. 

N.B.: Owing to printers error the range of observation and illumination was in- 
correctly given as 10° instead of 180° in our advertisement published in the No- 
vember number. 


WIGMORE STREET, LONDON, w.il. 
Cablegrams: Clemclarke, London. Telephone: Langham 2242 
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WHAT ONE WORD 


INFLUENCES PATIENTS 
CHOOSE YOU? 


That is the question we asked when 
we called on customers in the Mid- 
west recently. Incidentally, that’s the 
one way to find out what customers 
think of your product and how they 
are using it; you can’t write advertis- 
ing in a swivel chair on a product 
prescribed in the refracting chair. 


Getting back to the question we 
asked our friends, the answer was es- 
sentially the same in almost every case. 
That word was “confidence.” Y. 
the most influential practice-building 
word in the dictionary is that word 
“confidence.” But, at the same time, it 
was generally agreed that confidence 
made professional responsibility that 
much greater. 


Confidence of the patient requires 
confidence of the prescriber in the 
lenses specified. That is why, in forty- 
four years, professional men have used 
over 16 million pairs of Soft-Lite 
Lenses for eyes that need neutral ab- 
sorption—confidence in a name that 
stands for the best money can buy. 


We value confidence above every- 
thing else. For this reason, you can 
always depend on Soft-Lite Lenses for 
uniform quality and a continuation of 
the Soft-Lite educational program, 


such as our recent “Facts of Lite” 


messages. 


We appreciate your confidence 
when you specify “Soft-Lite” on your 
Rx’s. 
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In the 


For reduction of intraocular tension in 


treatment of 
glaucoma, Floropryl® (Di-isopropyl Fluoro- 


phosphate Merck) has several distinct ad- 


THIS EFFECTIVE MIOTIC AFFORDS vantages: 
(1) High potency against cholinesterase 
LONG DURATION OF ACTION 

plication 

(3) Prolonged action (greatly exceeding 
that of pilocarpine or physostigmine) 

(4) Virtual freedom from systemic disturb- 
ance 


AVAILABLE in 5 ce. dropper-bottles of a 


0.1% solution in peanut oil. 
2 


LITERATURE containing full information 
on indications, pharmacology, and dosage 
is available on request. 


(Brand of Isoflurophate; DFP) (Di-isopropyl Fluorophosphate Merck) 


registered trade-mark of 
for its brand of isofluro- 


MERCK & CoO., Inc. 
Manvfacturing Chemists 


RAHWAY, NEW JERSBEY 


In Canada: MERCK & CO. Limited Montreal 


| XVI 

Floropryl is particularly recom- : 

mended in cases of glaucoma in » 

eyes that do not respond to other 
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DOCTOR, 
4 SEE IT IN OUR 


INSTRUMENT DEPARTMENT— 


the Zeiss Opton Slit Lamp 


This slit lamp requires no adjust- 
ments whatsoever. 


The slit lamp can be swung past the 
corneal microscope without inter- 
ruption of observation. 


The microscope can be set for five 
different magnifications solely by 
turning a knob without a change of 
oculars or objectives. 


The working distance remains the 
same for all magnifications. 


A supplementary attachment per- 
mits, in an optically correct and 


manually simple fashion, slit lamp 
microscopy of the deep vitreous—and binocular ophthalmoscopy in 
either white or red-free light. 


’ All manipulative parts are positioned to facilitate quick and satisfy- 
ing use of the instrument. 


A fine optical instrument by Zeiss—a great name in optics. 


30 NORTH MICHIGAN AVENUE, CHICAGO 
MILWAUKEE « MINNEAPOLIS « DES MOINES 
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EFFECTIVE 


OF 


Topically applied to mucous membranes, 
Pontocaine hydrochloride produces anesthesia 
which is more powerful and more persistent 
than that of cocaine. 


Conjunctival anesthesia is of long duration, 

and diminishes gradually. Frequent repetition of 
dosage is therefore unnecessary. In 

addition, Pontocaine hydrochloride is usually 
well tolerated. 


BRAND OF TETRACAINE HYDROCHLORIDE 


SPECIAL OPHTHALMIC FORMS: 


0.5% solution, % fl. oz. bottles 
0.5% eye ointment, oz. tubes 


New 13, N.Y. 
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RETROLENTAL FIBROPLASIA* 


ETIOLOGY AND PROPHYLAXIS 


Tuappeus S. Szewczyx, M.D. 
East Saint Louis, Illinois 


Retrolental fibroplasia is a disease of pre- 
mature infants which usually becomes ap- 
parent during the first few days or weeks of 
life and often leads to partial or complete 
loss of vision. No attempt will be made in 
this paper to describe the clinical course or 
the pathology, as these have been well de- 
scribed by Terry, Owens and Owens, Reese, 
and others. I shall attempt, however, to show 
that retrolental fibroplasia is a terminal stage 
of uncompensated anoxic retinopathy in pre- 
matures, and that it is directly related to the 
oxygen environment of prematures. 

The following research was done at the 
Christian Welfare Hospital of East Saint 
Louis, Illinois, with the kind and very able 
assistance of Miss Maybelle Parker and her 
staff of nurses. The premature center located 
here has an average daily census of 25 to 30 
babies and admits well over 300 infants 
under five pounds of weight yearly. 

During the year of 1950, 347 premature 
infants were admitted and treated. Of this 
number, eightt are known to have become 
blind presumably from retrolental fibro- 

ja. 

In 1951, to October, 263 prematures were 
admitted. To date, we know of 20¢ who have 
developed this disease with partial or com- 
plete loss of vision, One significant differ- 
ence in care of these premature infants dur- 

*From the Department of Ophthalmology, St. 
Louis University. Presented before the St. Louis 
Ophthalmic Society, October, 1951. This paper is the 
elaboration of the preliminary report published in 
the JouRNaL, 34:1649-1650 (Dec.) 1951. 

¢ Incomplete statistics. 


ing 1950 and those during 1951 suggests a 
relationship between the length of time a 
child spends in an incubator, the rapidity 
with which he is removed from an incuba- 
tor, and retrolental fibroplasia. During 1951, 
the average stay of the prematures in incu- 
bators was shortened and the weaning off 
period reduced from seven to three days. 

A study of all of the records of prema- 
tures admitted during 1951, however, re- 
vealed that those who did not develop ret- 
rolental fibroplasia were kept, on an aver- 
age, 20 days in incubators; those who did 
develop the disease were kept for an average 
of 30 days. On casual study, this very con- 
tradictory finding might seem to indicate that 
retrolental fibroplasia is in no way related to 
the length of time a child is kept in an 
oxygen incubator. If we consider, however, 
the usual pediatric criteria which are used to 
determine when a child is to be placed in a 
normal atmosphere, it becomes immediately 
apparent that the group of children who de- 
veloped retrolental fibroplasia were actually 
more oxygen deficient than the others. 

During the past six months, two sets of 
twins and one set of triplets came under our 
observation. Of these, two of the triplets 
and one child from each of the twins de- 
veloped the disease to the most severe extent. 
The amazing thing was that, of the twins 
and the triplets, the less likely to survive did 
not develop the disease, and the only differ- 
ence in care was the administration of 
oxygen for a longer period of time to the 
weaker child. 
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TABLE 1 


ANALYSIS OF CASES OF RETROLENTAL FIBROPLASIA 


Time Changes Appeared After 


Birth =n ygen Discontinued Da Add. 
Weight Since , Vi ible of Days Results 
Birth L isl Edema &/or O; Treat 
Vasodil. | Neovasc.| Hemorrh. Elevation 
100z.| 19 | I day 2 days | 3days | Peripheral ede- 3 25 Discharge; 
2+ ma, 3 days Subsequent 
exam. neg. 
3ib. 7oz.| 19 | I day 3 days Ex. periph. 3 16 Discharge ; 
2+ edema, r days Subsequent 
exam. neg. 
3 days Periph. edema, Discharge; 
2 days; eleva- Subsequent 
tion in 3 days exam. neg. 


2 days 


8 days 


Normal fundi 


& elevation 


2 days, edema 


Discharge; 
Subsequent 


exam. neg. 


1 day, edema 


Discharge; 
Subsequent 


exam. neg. 


3 days, edema 


Discharge; 
Subsequent 


exam. neg. 


1 day, edema 


Discharge; 
Subsequent 


exam. neg. 


2+ in 1-2 days 


Discharge 


1 day, edema 


8 days, elevation 


Normal fundi 


1 day, edema 


Normal fundi 


Normal fundi 


Normal fundi 


1 day 4 days | 1 day 


Much 
improved 


3ib. 402. 


4 days 2 days 


Discharge; 
Normal fundi 


3 Ib. 


Discharge; 
Normal fundi 


4 Ib. 12 oz. 


1 day 


Discharge; 


2+ Normal fundi 
4 Ib. 31 | 4 days 2 days 2 da 10 On O, Much 

2+ improved 
3lb. 10 0z.| 24 2 day 2 days 2 days, edema None Discharge; 


Normal fundi 


toz.| 19 | 1 day | | tpl 
402.| 9 | 1 day 3days | 3days | 3 27 
Slight; : 
| 41b.1302.| 11 | 1 day 9 da None 
| : + 
4lb. 40z.| 10 1 day 1 day 1 day 19 
2 Ib. 28 | 1to2 1-2 days | None | 
| 3b. 30 | 1 day tday | 8 days 8 22 
| 18.02. 48 | 1 day 2 days Nor | 
ight; 
2 
1 4lb. 402.) 32 Nore | 
Soz.| 29 | 1 day None | fi 
Slight 
30 | 1 day 5 | Nowon 
2+ | at 45% 
| 13 | 1 day None 
2+ ‘ 
MME Goz.| 13 | 1 day 
r None | 
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In view of the above, the following was 
done : 


Procepure 


Fundi of premature infants were studied 
with particular attention to the size, tortuos- 
ity of retinal vessels, hemorrhages, new ves- 
sels, and the presence of grayish masses or 
areas. It was noted that, as a rule, the ap- 
parently normal premature infant, while in 
oxygen, had retinal vessels, either small or 
attenuated in caliber (frequently threadlike), 
which were not tortuous, 

Grayish areas were often noted in the ex- 
treme periphery. These areas were not gray- 
ish white and did not appear edematous. Not 
a single case was seen at this hospital which 
could be called early retrolental fibroplasia in 
any prematures while they were in an incuba- 
tor with an adequate oxygen supply. 

Since reporting my preliminary findings, 
I have seen infants in incubators suddenly de- 
velop engorged retinal vessels and peripheral 
edema with early neovascularization when 
they were apparently being supplied with a 
proper amount of oxygen. Two of these 
babies even progressed to the point of de- 
veloping retinal hemorrhages. Investigation, 
however, revealed in every case a human or 
mechanical failure which grossly affected the 
oxygen supply to these children. When the 
deficiencies were corrected, all of the changes 
regressed, I shall discuss these factors later. 

The prematures who were no longer in 
oxygen (excluding those diagnosed as having 
retrolental fibroplasia or early retrolental 
fibroplasia), as a rule, were noted to have 
vessels which could be called full or en- 
gorged. 

On reviewing my notes on those prema- 
tures who developed retrolental fibroplasia, I 
was amazed to find that, in all, the earliest 
signs of the disease were noted shortly after 
the child was removed from an incubator. 


Procepure II 


Nine cases of early retrolental fibroplasia 
were treated by placing the infants in oxygen 


incubators, All had marked vascular tortuos- 
ity and neovascularization ; eight had marked 
vascular engorgement; five had retinal 
hemorrhages; and four had definite retinal 
elevation. In all cases the disease was im- 
mediately arrested. 

Of these infants, five have already been 
discharged—three have fundi with no evi- 
dence of any damage; one has only tortuous 
and numerous vessels as an aftermath; the 
third shows some white’ peripheral patches 
and otherwise normal fundi. The four re- 
maining cases are still under observation and 
treatment only because a sudden change in 
temperature in this area affected our oxygen 
source in an unforeseen way. 

When the cases of retrolental fibroplasia 
were first treated, we depended entirely on 
gauges which measured the oxygen flow in 
liters. All of the nine cases were supplied 
oxygen at the rate of four to six liters per 
minute. When, however, we found one case 
which though arrested did not seem to im- 
prove, we began measuring the actual oxygen 
concentration. To our surprise we found that 
some of our old incubators with oxygen 
flowing at eight liters per minute had actually 
a concentration lower than new incubators 
receiving one or less liters per minute. We 
also found that the position of the incubator 
in the nursery greatly affected its oxygen 
concentration—those exposed to drafts or air 
currents tended to have a lesser concentra- 
tion than the others. 

Then we began to measure oxygen con- 
centrations in all incubators routinely and 
tried to adjust the concentration at about 60 
percent. When we thought that this problem 
was solved, unaccountable regressions and 
then improvements began to be noticed in 
several of our cases. After investigation, we 
found that the problem of keeping an infant 
properly supplied with oxygen is quite com- 
plex. Following are some of the factors 
which enter into it: 

1. Opening the lids of our incubators to 
feed or change the child caused an almost im- 
mediate drop of oxygen concentration to 
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slightly above room level. This may be an im- 
portant factor, especially if the child is a slow 
feeder, as it means that for 20 or more 
minutes he is in an environment to which he 
is not accustomed. 

In five to 10 minutes after the lid is closed, 
the oxygen concentration rises almost to its 
previous level. This means that an incubator 
can be entirely without any oxygen supply 
for any period of time and yet show a proper 
oxygen concentration if the supply is re- 
stored 10 minutes prior to measurement. 

2. Faulty valves. On at least two of our 
outlets the valves were so defective that 
slight accidental pressure of the incubator 
against them caused them to close and remain 
closed till opened manually. 

3. Vents. Accidentally opened vents caused 
a marked drop in oxygen concentration, 

4. Tubing. Accidentally pinched off or en- 
tirely disconnected tubing is not at all an 
unusual accident in a busy nursery. 

5. Tanks allowed to empty are sometimes 
not changed immediately because of other 
pressing duties. 

6. Sudden change of temperature if the 
oxygen supply tanks are kept outdoors. Some 
of our incubators are supplied with oxygen 
directly from tanks kept in the nursery. 
Many, however, are fed from a pipe which 
is connected to a series of oxygen tanks 
stored outdoors. Almost every time the 
weather turned cold there was a noticeable 
fall in the amount supplied to our nursery. 
Unfortunately, this usually happened at night 
when we had insufficient help to keep careful 
check and we were unaware of this for some 
time. What actually happens when the tem- 
perature drops has still not been discovered. 
It has been suggested that contraction of the 
metal pipe and joints might cause a leakage 
which is not apparent at other times, 

We were made keenly aware of the effect 
of temperature on our oxygen source by the 
following events : 

I was called early one cold morning fol- 
lowing a severe snow storm and informed 
that the oxygen concentration in many of 
the incubators had fallen precipitously and 
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that probably some of the incubators had not 
received any oxygen at all for some time. On 
examining the children that noon, I found 
that the four under treatment for retrolental 
fibroplasia showed severe hemorrhages and 
moderate to marked retinal detachments. 
(Several others not under treatment showed 
less severe changes.) Forty-eight hours pre- 
vious to this, I had examined these same chil- 
dren and was well pleased with their prog- 
ress. 

Since, at the time of my examination the 
oxygen from our outside source was again 
flowing properly, I was under the impres- 
sion that it was the snowfall which had in- 
terrupted our supply in some unknown way. 
For the next several days, however, we noted 
at times improvement and then regression in 
our cases, especially in the four under treat- 
ment. 

Investigation then revealed that, during the 
day when the temperature was not too low, 
there was no difficulty in keeping a proper 
concentration of oxygen in our incubators. 
At night when often the temperature would 
drop quite low, it became very difficult to 
keep up a proper flow of oxygen. By the 
time we became aware of this, the four in- 
fants with retrolental fibroplasia had pro- 
gressed to the point that all had marked de- 
tachments and two such severe detachments 
and hemorrhages that I almost gave up hope 
that anything could be done for them. Yet, 
when the nurses were instructed to open rou- 
tinely the oxygen valves more during the 
night, three of the four cases showed remark- 
able improvement, and of the two with 
marked detachments one showed marked re- 
gression while the other, because of organiz- 
ing vitreous bands developed marked bilateral 
but not total detachments. 

Of the five infants discharged, one de- 
veloped an upper respiratory infection two 
and one-half weeks after discharge, and the 
other a bronchopneumonia at an unknown 
time after release from the hospital. In both, 
there was a reappearance of vascular en- 
gorgement and peripheral edema, One even 
developed fresh retinal hemorrhages. In both, 
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however, the changes regressed as the child 
recovered from his illness. 

One of the first changes noted when a 
child was placed on oxygen therapy was at- 
tenuation of the caliber of the vessels. In 
some cases, within 24 hours, a dramatic con- 
striction took place. Then the grayish white 
areas and elevations began to regress and the 
hemorrhages slowly became absorbed. Gross 
hemorrhages absorbed very slowly, and the 
areas anterior to them persisted to appear 
edematous for a long period of time. 

Those cases which were not treated until 
there was very marked vascular engorgement 
and tortuosity showed the greatest immediate 
vascular response but later, after several days 
of treatment, the vessels again became 
moderately dilated and the tortuosity became 
more evident (in retrospect, this subsequent 
dilatation may have been due to our inability 
to keep a constant oxygen level in the incuba- 
tors). 

In no case did new hemorrhages, gray- 
white patches, or retinal separation develop 
while the oxygen supply was adequate. 

During the period of time when several of 
the infants were subjected to marked lower- 
ing of their oxygen environment, I was im- 
pressed by the tremendous dilatation of the 
retinal vessels, exudation into the vitreous, 
the patchy edema along many veins, and the 
number of hemorrhages some of which were 
so distributed along each side of a vein as to 
suggest generalized leakage. 

I was also impressed by the fact that those 
prematures who were placed on oxygen after 
being allowed to develop only the early signs 
of retrolental fibroplasia showed much less 
severe changes. This suggests that, once a 
child has developed the retinopathy of an- 
oxia, he becomes much more sensitive to 
sudden changes in his environment. 


ProcepureE III 


After I was convinced that the changes in 
early retrolental fibroplasia were reversible, 
19 prematures, whose general condition made 
it safe to take them out of incubators, were 
suddenly removed from oxygen. 


The first eight were removed from incuba- 
tors receiving oxygen at four or more liters 
per minute (concentration unknown but 
probably high) and placed in a nursery 
where the oxygen concentration at the time 
was between 22 and 25 percent. (The 
weather was warm and windows more fre- 
quently open.) The others had their oxygen 
concentration while in incubators gradually 
reduced until the concentration was about 40 
percent; then they were placed in a nursery 
where the concentration varied, at the time, 
from 25 to 29 percent. 

None of these children showed difficulty in 
breathing, change in color, or disposition. 
Clinically, they appeared to meet their re- 
quirements for oxygen from the usual con- 
centration found in the nursery. 

The fundi of all were examined on the 
day oxygen was to be discontinued and al- 
most daily afterward. Within 24 to 48 hours, 
all cases showed dilatation of the retinal ves- 
sels. In 15 cases this dilatation was marked 
—at least two to three times average size. 

Of the four cases which initially showed 
only slight dilatation, one developed en- 
gorged vessels within four days and another 
in eight days. Of the two infants who failed 
to show a marked vascular response, one de- 
veloped peripheral neovascularization in two 
days. In 12 cases visible peripheral neovascu- 
larization developed within one to four days. 
Eight infants developed retinal hemorrhages 
in one to 10 days, while in 16 cases pe- 
ripheral retinal edema developed—some with 
definite elevation—in one to eight days, 

Of this number, nine babies had to be 
placed back into incubators with oxygen 
within three to 10 days because of the alarm- 
ing progression of the retinal changes (pro- 
gressive vasodilatation, tortuosity, neovascu- 
larization, and peripheral edema). 

Without exception, all cases showed 
marked improvement within 24 hours and 
in three to four days the fundi were almost 
normal in appearance, Hemorrhages were 
rapidly absorbed and the peripheral edema 
and elevation disappeared, sometimes in 24 
hours. Some of these children showed re- 
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gression during the period that control of the 
oxygen concentration became difficult but in 
only one case was regression very marked. 
Seven babies have been discharged with nor- 
mal appearing fundi after spending 19 to 50 
additional days in an incubator. The two 
still in incubators are recent cases. 

All of the remaining infants recovered 
spontaneously and were discharged. (They 
were, however, in the nursery where the 
oxygen concentration was consistently above 
25 percent and sometimes as high as 29 per- 
cent.) Two of this latter group subsequently 
developed mild anoxic retinopathy under 
the following circumstances : 

The first child was discharged with en- 
tirely normal fundi. Five days later, on ex- 
amination in the office, it was found that the 
retinal veins were engorged and there was a 
fresh blotchy hemorrhage in the left tem- 
poral midperiphery. On questioning, it was 
found that the home was warmed by a fuel 
oil stove and that all windows were kept 
closed. I advised that a window be kept open 
in the baby’s room. Three days later the 
fundi were much improved and the hemor- 
rhage partially absorbed. Subsequent ex- 
amination revealed normal fundi. 

The other child was also discharged with 
essentially normal eyes. About two weeks 
later, the baby developed an upper respira- 
tory infection with respiratory difficulty. I 
noted fresh, small, blotchy hemorrhages in 
the superior temporal midperiphery of the 
left eye, with retinal edema anterior to them, 
and prominent vessels in the periphery. 
These changes regressed as the child’s illness 
improved. 

Clinically, the disease appears to develop in 
the following way: 

First the retinal vessels dilate; then 
tortuosity in the vessels begins to develop, 
starting in the periphery and midperiphery 
(occasionally, the formation of many fine 
new vessels in the periphery and rarely even 
in the posterior pole is the most prominent 
initial change ). 

At about the same time, grayish-white 
areas become evident peripherally, These 
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areas may occupy the entire periphery or 
localize in one or more sectors, I have often 
noted that, if localized in one segment, the 
vessels leading to it are particularly dilated 
and become very tortuous as they approach 
it. As the disease progresses, the vessels be- 
come more dilated and more tortuous. Many 
new and very tortuous vessels become visible, 
the grayish-white areas progress toward the 
posterior pole and become elevated. Hem- 
orrhages may or may not develop. 


Procepure IV 

Four babies with far-advanced retrolental 
fibroplasia and with total or severe detach- 
ments were readmitted to the hospital and 
placed in incubators with oxygen. Their 
ages ranged from two months 28 days to five 
months. Oxygen was administered for peri- 
ods varying from nine to 18 days. No de- 
finite improvement was noted in any case. 


PREVENTION 


When we first began to investigate retro- 
lental fibroplasia, all of the prematures ad- 
mitted to our center were administered 
oxygen at the rate of four or more liters per 
minute. This rate of administration caused a 
concentration of oxygen in the incubators 
ranging from 54 to 84 percent. 

It soon became evident to us that those 
children who had become accustomed to 
breathing in high concentrations of oxygen 
had to be weaned off oxygen at a slow and 
gradual rate. Any significant drop in their 
oxygen supply caused an appearance of 
vasodilatation and peripheral edema. 

It was also observed that several prema- 
tures weighing over four pounds,* who were 
not given oxygen while developing the usual 
vasodilatation and peripheral retinal edema, 
showed less severe reactions than other pre- 
matures weighing over four pounds, who 
had become acclimated to a high oxygen con- 
centration and then were removed from it. 

We came to the conclusion that a child 
who has been subjected to high concentra- 

* Most prematures over four pounds in weight 


show little or no fundus changes when not placed 
in an oxygen-enriched atmosphere. 
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tions of oxygen for any prolonged period of 
time must undergo a period of acclimatiza- 
tion similar in some respects to that an adult 
experiences when he is placed from a low to 
a high altitude. I believe that any significant 
lowering of the oxygen concentration to 
which the infant is exposed causes a similar 
drop in O, blood tension until certain com- 
pensatory physiologic changes take place. 

At the present time we are approaching 
the problem of prevention thus : 

Prematures weighing over four pounds 
who show no signs of anoxia are not placed 
in oxygen. Their fundi, however, are 
watched carefully and, if signs of progres- 
sive anoxic retinopathy develop, they are 
placed in incubators with oxygen at a rela- 
tively low concentration (40 to 45 percent). 

Prematures under four pounds are placed 
in an oxygen atmosphere of about 45 per- 
cent, or lower if possible, unless for some 
reason or other a higher concentration is in- 
dicated. They are weaned off slowly. (We 
still do not know the optimum concentration 
or time that a child should be in an incuba- 
tor.) When removed from the incubators 
they are placed in the nursery where, at this 
time, the oxygen concentration varies from 
25 to 29 percent. 

On making this change, the majority of 
the children respond by showing some vas- 
cular engorgement and some peripheral reti- 
nal edema. When the changes regress, they 
are either discharged or placed in a nursery 
where the oxygen concentration is about 21 
percent (depending on how fast the changes 
regress). 

Those cases which show progression of 
retinal changes are placed in incubators and 
the oxygen concentration adjusted to about 
45 percent (occasionally a higher concentra- 
tion is required). When the fundi appear 
normal, the weaning off process is begun. 


ANOXIA 


There is sufficient evidence to indicate that 
prematures do have a relative oxygen defi- 
ciency and that they do benefit from oxygen 
administration. This oxygen deficiency may 
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be caused by: (1) Subnormal pulmonary 
ventilation, (2) thickened alveolar walls (in- 
terference with gaseous diffusion), (3) pres- 
ence of a fetal hemoglobin which takes up 
oxygen more readily than adult hemoglobin 
but releases it less readily to the tissues, (4) 
anemia of prematurity. 

There is also sufficient evidence to show 
that anoxia of itself can cause vascular dam- 
age and hemorrhages. Post-mortem: studies 
of infants dying of severe oxygen deficiency, 
as in asphyxia, show generalized petechial 
hemorrhages. According to Cruickshank, 
oozing from the meninges was found to be 
almost universal in infants that died from the 
effects of asphyxia. 

Potter and Adair have stated that the char- 
acteristic post-mortem finding in infants who 
have died of primary anoxia are discrete 
petechial hemorrhages in the lungs or thy- 
mus and/or petechial hemorrhages in the 
brain substance. 

They also state that “asphyxial hemor- 
rhage is always smaller in amount than that 
produced by trauma. It is probable that 
severe cerebral congestion and extravasation 
of erythrocytes into the subarachnoid space 
are due to capillary injury produced by an- 
oxemia rather than to local trauma. This is 
also true of hemorrhage into the lateral ven- 
tricles. Microscopic hemorrhages in the brain 
substance are found most frequently in the 
pons, in the medulla, and in the region of 
the lateral ventricles, and are similar in 
origin to petechiae produced by anoxemia in 
other parts of the body.” 

Munro and Eustis state, “Asphyxia should 
be given at least a temporary recognition as 
an etiologic factor in the production of intra- 
cranial hemorrhage in the newborn,” and 
they add that the number of cases of intra- 
cranial hemorrhage which might properly be 
classed as traumatic in origin is relatively 
quite small. 

There is also evidence that anoxia may 
cause serious damage to fetal tissues. In- 
galls has proven that anoxia is a teratogenic 
agent. He has placed pregnant mice in a high 
altitude chamber at 25,000 and 27,000 feet. 
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Each mouse was placed in the chamber on 
one occasion only for a period of five hours. 
As a result of this kind of insult, a high per- 
centage of the litter born showed a wide 
spectrum of defects in a wide variety of or- 
gans—depending upon the stage of gestation 
at which mother and litter were insulted. If, 
for example, pregnant mice were subjected 
to a lowered atmospheric pressure four to 
five days before delivery, a significant num- 
ber of the litters showed the so called “open 
eye.” (The mouse fetus normally has the 
eyes closed at birth.) 

Physiologically, it is known that a normal 
adult cannot withstand a sudden transfer to 
an environment of lowered oxygen concen- 
tration without showing signs of disturbance 
of the central nervous system, and that the 
severity of these disturbances is proportional 
to the drop in oxygen tension. 

It is also known that it takes several days 
for a normal adult to acclimate to an atmos- 
phere of decreased oxygen pressure. It is un- 
reasonable to assume that an infant can 
tolerate without harm a sudden change in 
oxygen environment from a concentration 
which may be as high as 80 to 90 percent to 
one of 21 to 22 percent, especially since we 
know that prematures react in an abnormal 
way to slight variations of temperature, hu- 
midity, diet, and infections. It is also un- 
reasonable to assume that prematures can 
be safely acclimated to a normal oxygen en- 
vironment simply by removing them from 
their incubators a gradually increasing period 
each day or by rapidly cutting down their 
oxygen concentration. 


CoNCLUSIONS 


1. Retrolental fibroplasia is a terminal 
stage of a disease induced by: 

a. Failure to keep an oxygen-deficient 
child for a sufficient length of time in an 
oxygen-enriched environment after birth, or 

b. Failure to acclimate a child slowly to 
a normal oxygen environment. This is espe- 
cially true if a child is kept in an oxygen in- 
cubator for long periods of time and even 
more so if the oxygen concentration in the 


incubator has been kept at a high level. We 
have found that children subjected to periods 
of high and then low oxygen concentrations 
so that early changes of anoxic retinopathy 
develop and regress become hyper-reactors 
to any sudden, even slight, lowering of their 
oxygen environment and have to be accli- 
mated at an extremely slow rate.* 

2. Retrolental fibroplasia is a terminal 
stage of anoxic retinopathy. This retinopathy 
is produced by retinal oxygen deficiency dur- 
ing a period of life when vascularization of 
the retina is still taking place and the retinal 
elements are not fully developed, It is known 
that the retina utilizes oxygen at a rate prob- 
ably higher than any other tissue in the body. 
The premature retina may have an even 
higher requirement. 

What happens is this: As long as enough 
oxygen is circulating in the blood stream, the 
retina develops normally, and the retinal 
blood vessels remain normal in size. As soon 
as oxygen deficiency in the retina develops, 
there is a compensatory dilatation of the 
retinal vessels and stimulation of formation 
of new vessels (vascularization of deeper 
layers of retina is known to take place at 
about the seventh month of the fetus). If 
enough oxygen is delivered by the dilated 
vascular channels to the growing retina to 
meet its demands partially or completely, the 
disease either does not develop or develops 
only in its attenuated form. 

If enough oxygen is drained off from the 
circulating blood by the oxygen-hungry 
retina, perhaps the vascular walls begin to 
suffer, weaken, and allow transudation of 
serum and eventually of blood. The retina 
also, not being able to carry on normal me- 
tabolism, begins to become edematous. This 
edema would logically take place first in the 
periphery where it is known that full devel- 
opment takes place last. 

The exudation from the blood vessels 


* Even prematures, subjected to varying oxygen 
concentrations in incubators, who initially show no 
fundus changes, appear to respond in an abnormal 
way during the weaning-off period and have to be 
acclimated carefully. 
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would account for the vitreous opacities. The 
retinal edema and exudation of fluids may be 
responsible for the gradual detachment. 

Similar changes probably take place in the 
ciliary body and iris, but because of the lesser 
requirements of oxygen, are not so marked. 
This would account for the color of the iris, 
the synechia which develop, and the eventual 
shallow chamber. Later atrophy with fibrosis 
sets in, and the fully developed picture is 
complete. 

3. Let us not fail to grasp the full mean- 
ing of the pathologic process which takes 
place in retrolental fibroplasia. What we are 
actually witnessing with our ophthalmo- 
scopes in the study of this disease is the re- 
sponse of immature neural tissue to slight 
anoxia. 

It is illogical to assume that these changes 
of subclinical anoxia are limited entirely to 
the eye. We know that the brain and other 
nervous tissues also have a high oxygen re- 
quirement. We know that prematures often 
are slower in development, often are irrita- 
ble, and often are mentally retarded. We also 
know that some areas in the brain (and en- 
docrines) apparently lie dormant until a cer- 
tain period and then undergo rapid develop- 
ment, Also the degree and stage of develop- 
ment of various centers at a given time vary 
in different infants. 

Observation of the retina in retrolental 
fibroplasia shows that retinal edema most 
often appears first in the periphery and often 
is localized to one or more sectors strongly 
suggesting that these sectors are in a more 
fetal stage of development and require more 
oxygen. In fully developed cases of retro- 
lental fibroplasia, often only one sector of 
the retina is destroyed. 

It is my belief that the changes which take 
place in retrolental fibroplasia—this vasodila- 
tation, edema, neovascularization, transuda- 
tion from the blood vessels, hemorrhages, 
and then atrophy followed by fibrosis—may 
take place in all anoxic fetal tissues which 
utilize oxygen at a rapid rate not only in 
oxygen-deficient prematures but also in 
oxygen-deficient full-term babies. 


We know that, at birth, the child gives evi- 
dence that certain nervous centers are well 
developed, some poorly developed, and others 
not functioning. He can, for example, move 
his arms and legs, cry, feed, and so forth, 
but he lacks codrdination, is unable to sit, 
lacks balance, and so forth. 

It is quite possible, and likely, that oxygen 
deficiency (even subclinical during a period 
of time when certain centers are actually un- 
dergoing rapid development affects these cen- 
ters in the same way that the eye is affected 
in retrolental fibroplasia, and that oxygen de- 
ficiency is responsible for many intracranial 
hemorrhages, diseases such as cerebral palsy, 
certain cases of epilepsy, mental retardation, 
and certain metabolic and endocrine dis- 
orders. 

It is quite possible, and likely, that many 
metabolic or nervous disturbances, which 
make their appearance several weeks or 
months after birth in a child apparently 
normal at birth, may be entirely due to ar- 
rested growth or pathologic alteration be- 
cause of anoxia. 

If this be true, anoxia in a fetus produced 
either by some disease interfering with oxy- 
genation in the mother or child (uterine 
bleeding, placental anomalies, and so forth) 
would produce not only a clinical picture of 
retrolental fibroplasia but also anomalies 
involving other systems, the extent depend- 
ing on the stage of development at the time 
of the anoxia. 

Retinal dysplasia differs from retrolental 
fibroplasia only in that the eyes are affected 
when in a more fetal stage of development 
and that other organs, therefore, also show 
damage. 

Congenital encephalo-ophthalmic dyspla- 
sia differs from the usual retrolental fibro- 
plasia only in that the anoxia becomes mani- 
fest during a time when only the central 
nervous system and eyes are undergoing 
rapid development. 

4. If, in some cases, such severe changes 
as hemorrhages and edema can be produced 
in an actively growing fetal tissue by sub- 
clinical anoxia of only 24 hours’ duration, the 
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conclusion seems justified that any evident 
anoxia must be much more damaging. Even 
if the changes induced by anoxia do not pro- 
gress to their full completion, a single hemor- 
rhage in a vital center may so damage that 
center that irreparable harm is done. 

Inevitable are the conclusions that: 

1. Any condition or disease during preg- 
nancy or early infancy which interferes with 
the proper oxygenation of the blood is ex- 
tremely serious to the future welfare of the 
child. 

2. Drugs, narcotics, and anesthetics, used 
before or during delivery, which will depress 
respiration or interfere with oxygenation in 
the mother or child must be reconsidered and 
reévaluated at once. 

3. A baby blue at birth is potentially a 
seriously injured child. 


SUMMARY 


1. Retrolental fibroplasia is an example of 
a response of immature neural tissue to 
anoxia, This anoxia may exist primarily be- 
cause of inadequate oxygenation of the blood 
or be induced by exposing a premature to 
an environment of higher oxygen concentra- 
tion and withdrawing him so rapidly that the 
physiologic changes of acclimatization cannot 
take place before irreparable harm is done 
to rapidly developing areas—such as the reti- 
na of the eye. 

2. Retrolental fibroplasia is preventable by 
the proper administration of oxygen. Pre- 
matures should be given minimal amounts of 
oxygen—just sufficient to meet their needs— 
and weaned off slowly. Excessive oxygen 
concentrations should be avoided. 

3. Anoxia can cause serious pathologic 
alteration in rapidly growing fetal tissues. 
The type of damage produced depends on 
the stage of development during which the 
anoxia becomes manifest. 

4. Nontraumatic intracranial hemorrhages 
in the newborn, cerebral palsy, certain cases 
of epilepsy, mental retardation, certain en- 
docrine disturbances may be entirely due to 
anoxia during a period of time when certain 


centers are undergoing rapid development. 

5. Any condition interfering with oxy- 
genation during pregnancy or infancy must 
be considered extremely serious. 

6. Any method of delivery which pro- 
duces anoxia in a baby should be scrupu- 
lously avoided. 


ADDENDUM 


All of the four original cases of retrolental 
fibroplasia treated with oxygen, who had suf- 
fered during the time oxygen control became 
difficult, have been discharged. The marked 
retinal detachments in the most seriously 
damaged baby persisted. 

About two days after the other three were 
removed from an oxygen-enriched atmos- 
phere of 25 to 28 percent, one developed a 
peripheral retinal detachment in one eye (the 
other eye remained ophthalmoscopically 
normal except for pronounced granular pig- 
mentation); one baby developed a large 
blotchy hemorrhage in the posterior pole of 
one eye and subsequently a flat detachment 
of the temporal midperiphery and periphery 
(the other eye remained ophthalmoscopically 
negative ) ; the third child showed no reaction 
except moderate vascular dilatation and, at 
the time of discharge, had a small peripheral 
retinal fold in one eye and a white, atrophic- 
appearing patch in the extreme temporal 
periphery of the other eye. 

Since starting this work, I have not seen 
a single case of early retrolental fibroplasia 
develop which was not due to oxygen lack 
and none which did not improve when oxy- 
gen was administered. Nor have I seen a 
single case of blindness or partial blindness 
in any prematures in the last 100 consecutive 
premature babies attended. 

215 Metropolitan Building. 
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CONGENITAL MALFORMATIONS OF THE EYE INDUCED 
IN MICE BY MATERNAL ANOXIA* 


+ WHITH PARTICULAR REFERENCE TO THE PROBLEM OF RETROLENTAL 
FIBROPLASIA IN MAN 


Tueopore H. M.D., C. G. Tepescu1, M.D., 
M. M. Hevrern, M.D. 
Boston, Massachusetts 


Epidemiologic and clinical evidence has 
been published which indicates that retrolen- 
tal fibroplasia, although developing after 
birth, is basically the equivalent of a congeni- 
tal defect of the human fetus.* The concept 
is paradoxical in that a congenital anomaly 
by definition should be present at birth. 

In explanation is the fact that retrolental 
fbroplasia is a disease of prematurity—a 
borderline period of development when the 
baby is no less a fetus simply because it 


*From the Department of Epidemiology, Har- 
vard University School of Public Health, Boston, 
and the Department of Pathology, Framingham 
Union Hospital, Framingham, Massachusetts. This 
study was supported by a grant from the Associa- 
tion for the Aid of Crippled Children, New York. 


is not contained by its mother.* Because of 
relationships of the condition to placenta 
previa, antepartum hemorrhage, and eclamp- 
sia, the hypotheses were advanced that the 
condition is acquired in the late prenatal or 
paranatal period of its life and that sublethal 
anoxia is a principal causative agent.** Sub- 
sequently, the problem was brought into the 
laboratory* as part of a broad investigation 
of the effects of anoxia on the offspring of 
pregnant mice. 

Following exposure of pregnant mice to 
rarefied atmospheres, a variety of malforma- 
tions were observed to develop in both skele- 
tal and soft tissues of the fetus. The experi- 
mental epidemiology of these anomalies, 
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which include anencephaly, cleft palate, and 
osseous deformities, has been the subject 
of study by Ingalls, Curley, and Prindle.* 

The present report, concerned with de- 
velopmental anomalies of the eyelids and 
intraocular structures, adds morphologic 
analysis to the epidemiologic data in an 
attempt to gain a better understanding of the 
genesis and meaning of these defects. With 
the understanding that the palpebral defect 
is merely one manifestation of a more com- 
plex ocular disorder the whole process is 
referred to as “open eye.” 


REVIEW OF LITERATURE 


The generic anomaly classed as open eye 
is indistinguishable from similar ocular dis- 
orders observed by previous investigators.* 
Some of these disorders occurred spontane- 
ously in strains of breeding animals; others 
were induced under experimental conditions. 

Loeffler* described open eye of newborn 
mice as a genetic recessive trait. Either one 
eye or both eyes were found to be affected 
but they were not submitted to microscopic 
study. The opening between the lids varied 
from pinpoint thinness to wide, and a bloody 
exudate was present between the lids, result- 
ing in the formation of a scab in the pal- 
pebral fissure. Hematoma, especially at the 
lower lid, was also seen to occur. Eyes 
affected at birth either recovered or devel- 
oped persistent corneal cloudiness or opacity 
with microphthalmia or phthisis bulbi. 

A simular, if not identical, anomaly was 
observed by Strong’ in newborn mice of his 
“L” stock. The defect was first manifest 
as a round opening between the lids; later 
there developed opacity of the lens associated 
with diminution in the size of the eyeball. 
Occasionally, permanent closure of the eye- 
lids was observed with either microphthalmia 
or marked distortion of the globe. The con- 
dition was not studied microscopically. 

Reed® noticed open.eye frequently associ- 
ated with harelip in a stock of Bagg albino 
mice. It is said that one or both eyes were 
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open at birth but no histologic details were 
given. 

Gruneberg,® studying the development of 
some external features of the mouse embryo, 
observed premature opening of the eyelids 
in one of 26 fetuses examined. The isolated 
finding was interpreted as pathologic, but it 
was not investigated histologically. ra 

Following radiation of two female mice, 
Little and Bagg** ** reported the occurrence 
of open eye in third- and fourth-generation 
offspring. The defect was found bilaterally 
in 81 embryos and unilaterally in 531 em- 
bryos with about equal distribution between 
right and left eye. The space between the 
eyelids varied from a thin strip to a larger 
opening resulting from complete absence 
of the lids. 

As in Loeffler’s “L” stock, hemorrhagic 
exudate was frequently noticed both in the 
lids and in the palpebral fissure with later 
formation of a scab. The defective eyelid 
at times was the only ocular finding ; at other 
times there was concurrent deformity of the 
lens, intraocular hemorrhage, and partial 
collapse of the retina. 

The hemorrhagic change extended occa- 
sionally to involve face, mouth, nose, ear, 
and cerebrum. The external ear occasionally 
showed evidence of ipsilateral arrested de- 
velopment with deformity of the skull and 
twisting toward the eye lesion. Likewise 
associated anomalies of the limbs were not 
uncommon; they were usually ipsilateral 
with the eye lesion, rarely contralateral, and 
consisted mainly of club foot." 

Bagg and Little interpreted the ocular 
anomaly as resulting from a gene mutation 
produced by radiation. No alternative ex- 
planation was considered although Grune- 
berg later pointed out that, if the mutation 
was caused by X rays, one would have to 
assume that precisely the same mutationa: 
step—and no others—happened twice in- 
dependently, a very unlikely event. 

Two years after the eye anomaly was de- 
scribed, Bagg and Little™* demonstrated as- 
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sociated formations of subcutaneous blebs 
and hemorrhages. They postulated a relation 
between “the presence of a defective blood 
vascular system in the embryos and the later 
arrested development of the abnormal eyes.” 

Shortly thereafter Bonnevie advanced the 
interpretation that such blebs resulted from 
«xcessive production of cerebrospinal fluid 
escaping from the myelencephalon through 
a transient opening known as the foramen 
anterius.** Whether this is another way of 
interpreting manifestations of hydrocephalus 
is not clear. 

Plagens,“ studying a special strain of 
deformed, X-rayed mice, showed presence 
of thrombosed vessels in proximity to blebs 
and hematomas. He inferred that thrombosis 
and hypoplasia of blood vessels accounted for 
the extravasations of plasma and red blood 
cells. 

Again under experimental conditions, 
Warkany and Schraffenberger*® showed pre- 
mature opening of the eyelids, in association 
with more frequent skeletal anomalies, in the 
offspring of female rats, maintained on a 
riboflavin-deficient diet during pregnancy. 
They further demonstrated the occurrence of 
a similar eye defect in the offspring of fe- 
male rats kept on a diet deficient in vita- 
min 

In addition to the eyelid anomaly, they 
observed and described a variety of other 
disorders in intraocular structures: forma- 
tion of retrolenticular fibrous membrane; 
failure of development of the conjunctival 
space ; rudimentary cornea and iris ; folding, 
swelling, and disorderly development of the 
retina, coloboma; lack of development of 
the vitreous; and frequent hemorrhages in 
the cavity of the optic vesicle, in the retina, 
and in the palpebral fissure. 

There coexisted other defects in the body 
such as ectopy of ureteral opening, diaphrag- 
matic hernia, horseshoe and fused kidney, 
undilated renal pelvis, persistence of both 
sets of genital ducts, anomalies of the aortic 
arch, defective interventricular septum, hy- 
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pospadias, agenesis of one lung, and tracheo- 
esophageal fistula. 

Wilson and Barch,™* under comparable 
experimental conditions, confirmed these 
findings; abnormalities of the lids, folding 
and eversion of the retina, presence of a 
mass of fibrous connective tissue in the re- 
duced vitreous chamber, persistence of the 
choroidal fissure, and defects of the ciliary 
body were also encountered, together with 
edema of the head, neck, and thorax and — 
hemorrhage in the region of the eye. Similar 
intraocular anomalies, apparently without 
gross palpebral defects, have been produced 
by Gillman and his colleagues“ by injecting 
rats with trypan blue at fortnightly inter- 
vals before and during pregnancy. 


MATERIALS AND METHODS 


Information on the experimental proced- 
ure used for production of open eye has 
been given previously.‘ Briefly it consisted 
of exposing pregnant mice to less than 
normal atmospheric pressures in a chamber 
from which air was continuously being ex- 
hausted by a vacuum pump. Entrance of air 
was restricted by means of an adjustable 
globe valve and the insertion of a water 
bottle in the system served to standardize 
the humidity and temperature of the air. 

The animals used in the experiment were 
white female mice from a strain maintained 
for about five years in the laboratories of 
the Department of Epidemiology of the 
Harvard School of Public Health. A total 
of 510 pregnant animals, equally divided into 
three groups, were used in the experiment. 

Animals of one group (Group A) were 
exposed at differing stages of gestation to 
an atmospheric equivalent of an altitude 
approximating 27,000 feet (260 mm. Hg); 
animals of another group (Group B) were 
similarly exposed but at negative pressures 
comparable to 25,000 feet (280 mm. Hg); 
a third group (Group C) was kept as a 
control and maintained at sea level (760 mm. 


Hg). 
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The duration of the exposure in the high 
altitude chamber was five hours at a tempera- 
ture of 23 to 25°C. in both experimental 
groups. The time for decompression and 
recompression was about 15 minutes in each 
case, a time judged sufficient to avoid bends. 

In order to study the effects of the anoxic 
insult at successive stages of gestation, the 
170 animals of each experimental group 
(Groups A and B) were subdivided into 17 
subgroups of 10 animals. The members of 
each subgroup in succession from the first 
to the 17th day of pregnancy received the 
anoxic insult on one occasion only. The ap- 
pearance of the copulation plug was con- 
sidered as indicative of the first day of 
pregnancy and the contents of the uterus 
were delivered by surgical section on the 
18th day of the gestation period. 

The ocular defect was studied in serial, 
coronal, or tangential sections, six microns 
thick, of the entire head of the embryo. 
Paraffin imbedding and hematoxylin and 
eosin staining were found adequate for a 
satisfactory microscopic study. Deviations 
from the normal sequences of development 
were carefully evaluated by comparison with 
corresponding structures of litter mates and 
control embryos of the same age. 


RESULTS 


Under the given experimental conditions 
open eye occurred in 10 animals: four times 
among the animals of Group A, four times 


TABLE 1 
ANOXIA AND Open Eve 


a Day of Gesta- 
Experimental ‘tion at Time _Site of Defect 
of Insult 

Altitude 14 Unilateral, left 

27 ,000 feet 16 Bilateral 

16 Unilateral, right 

17 Unilateral, left 

25 ,000 feet 15 Bilateral 
16 Unilateral, left 
17 Unilateral, left 

5* Bilateral 


* Interpreted as chance occurrence. 
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among the animals of Group B and twice in 
Group C among control animals. The experi- 
mental procedure, the day of gestation at the 
time of exposure to the insult, and the site 
of the eye defect are shown in Table 1. 

The two animals* of the control group 
with open eye were litter mates; the defect 
was on the right in one and bilateral in the 
other animal. Except in this instance, no 
litter contained more than one affected fetus. 

Associated gross defects were seen once 
in the fetus of a mouse exposed on the 14th 
day of gestation at 27,000 feet, which dis- 
played, in addition to the open eye, cleft 
palate and extensive hemorrhagic discolora- 
tion of the little toe of the left hind foot. A 
litter mate showed a similar area of hemor- 
rhagic discoloration on the left foreleg and 
four other mice in the litter displayed cleft 
palate. 


MorPHOLOGY OF OPEN EYE 


The external ocular defect that justifies 
the name of open eye is defective formation 
or separation of the eyelids, permitting direct 
inspection of the cornea and globe. Mice are 
normally born with closed eyelids which 
usually open from 12 to 14 days after birth, 
as differentiation of the lids and keratiniza- 
tion of the squamous epithelium at their 
margins is completed. 

Gruneberg,’ in a study of the development 
of external features of the mouse embryo, 
mentions the appearance of the eyelids on 
the 15th day of gestation, “like smooth spec- 
tacles” surrounding the eyes. On the 16th 
day, in 15 of 21 embryos, he noticed that the 
eyelids were less widely separated leaving 
only a relatively narrow segment of the 
eye uncovered; in two or three instances, 
however, the lids were nearly as wide open 
as on the previous day; in the remaining six 
embryos the palpebral fissure was already 
closed. On the 17th day the eyelids were uni- 
formly found to be closed with one excep- 
tion. In one of 26 fetuses examined at this 


* Interpreted as chance occurrence. 
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stage of development, one eye was found to 
be wide open, a feature that the author in- 
terpreted as pathologic. 

The ocular anomaly in our material was 
basically similar in different animals. Behind 
absent or separated lids the eye appeared to 
bulge somewhat, though it was judged gross- 
ly normal in size and location. No differ- 
ences were observed between skulls of ani- 
mals displaying the eye defect and those of 
normal animals, and the bulb, the cornea, the 
sclera, and the conjunctiva did not seem to 
be grossly abnormal on examination. 

In two animals the palpebral defect was 
the only ocular disorder evident; in all the 
remaining animals additional intraocular 
anomalies were consistently shown by the 
study of histologic sections. They are 


schematically represented in Figure 1, il- 
lustrated in Figures 2 through 24, and de- 
scribed in the various legends. 


Fig. 1 (Ingalls, Tedeschi, and Helpern). Dia- 
grammatic view of open eye and associated dis- 
orders of intraocular structure: (1) Inward fold- 
ing of the retina. (2) Vasoformative tissue in 
distorted vitreous. (3) Displacement forward and 
distortion of the lens with retrogressive change. 
(4) Detachment and thickening of the hyaline cap- 
sule and of the capsula perilenticularis fibrosa. 
(5) Obliteration of anterior chamber. (6) Atrophy 
of cornea. (7) Cellular budding in the choroid. (8) 
Displacement backward of iris. (9) Unjoined eye- 
lids, and (9a) bridge of keratinized squamous epi- 
thelium across the cornea connecting the unjoined 
eyelids. 


Fig. 2 (Ingalls, Tedeschi, and Helpern). Open 
eye in the mouse fetus following exposure of the 
mother to an atmosphere equivalent to 27,000 feet 
of altitude for five hours on the 17th day of gesta- 
tion, 260 mm. Hg pressure. 


RETINA 

Under low-power magnifications, the 
striking finding was that of an inward fold- 
ing, from moderate to marked, resulting in 
an undulating structure. At times all the 
retina was involved; less often the finding 
was limited to the central or the peripheral 
portions. 

When the retinal folds were cut trans- 
versely the cells were radially arranged like 
the ribs of an open umbrella around a well- 
defined inner circle, the lumen of the optic 
vesicle. Whenever there coexisted persistent 
fetal fissure and the optic cup was penetrated 
by mesodermal tissue, the resulting pattern 
was that of a type of coloboma. 

According to Lorenz and Dunn,” the 
retina of the normal newborn mouse is com- 
posed of four layers; namely, from within 
outward, a vascular layer, a layer of nerve 
cells, an inner molecular layer, and an outer 
undifferentiated layer. These four layers, 
recognized in the retina of our control series 
also, could not be made out clearly in the 
embryos with open eye. Each layer showed 
frequent variations in thickness, poor cellu- 
lar differentiation, and frequent intermixing 
of cells of adjacent layers. 
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Fig. 3 (Ingalls, Tedeschi, and Helpern). Hori- 
zontal section of the head of a mouse embryo with 
open eye on the right, The inward folding of the 
retina, the distortion of the lens, and the bridge 
of vasoformative tissue between the two structures 
are clearly visible. Notice the concomitant, homo- 
lateral, external, and internal hydrocephalus. Photo- 
micrograph 16th day of pregnancy, 260 mm. Hg 
pressure. 


An additional deviation from the normal 
was contributed by a disorder in vascularity. 
The thin-walled blood channels of the inner 
vascular layer were unduly engorged and ir- 
regularly distributed, so as to push aside 
retinal tissue. These blood channels showed 
marked budding and even more rudimentary 
vascular structures which at times extended 
forward into the vitreous, reaching the pos- 
terior aspect of the lens. 

Shadows of extravasated red cells and 
abundant amorphous or granular eosino- 
philic material, the latter suggesting edema, 
were frequently seen in between both the 
dilated blood channels and the disorderly 
aligned retinal cells. 


VITREOUS 
The vitreous was markedly reduced in 
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size and irregular in shape. The most fre- 
quent distortion resulted from a narrowing 
of the central portion with expansion at the 
sides, in butterflylike configuration. The 
ground substance varied from granular or 
fibrillar to a compact structure, but even in 
the compact areas large vacuoles of various 
sizes and shapes were noticeable. In some in- 
stances the vitreous was reduced to a thin 
layer of substance so that the inner vascular 
layer of the retina had become in close con- 
tact with the posterior aspect of the lens. 
Remnants of the retrolental portion of the 
hyaloid artery were present. In some in- 
instances they were present as regularly 
aligned and evenly interspaced blood chan- 
nels, in rosarylike fashion along the course 
of the posterior surface of the lens. In some 
other instances, blood channels, either sparse 
or in small clusters, were visible in the bulk 


Fig. 4 (Ingalls, Tedeschi, and Helpern). Inward 
folding of the retina in mouse embryo with palpe- 
bral defect. Notice remnants of the hyaloid vascu- 
lar system behind the distorted lens. Irregularities 
of contour of the sclera and choroid are also shown. 
Photomicrograph 16th day of pregnancy, 260 mm. 
Hg pressure. 
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of the vitreous itself and they seemed to 
follow the course of the hyaloid artery. 

More often the retrolental vascularity was 
abnormal as revealed by excessively abun- 
dant and disorderly distributed blood chan- 
nels, displaying marked variations in the 
size of the lumina. The endothelium lining 
these channels ranged in shape from flat- 
tened to rounded, with a tendency to irregu- 
lar alignment. 

These newly formed blood channels lay 
in an embryonal type of connective tissue 
which consisted of an eosinophilic, bright- 
stained, either compact or vacuolated ground 
substance in which numerous spindle-shaped, 
oval, stellate, polyhedral, or irregularly 
rounded cells were present. Cells with large 
nuclei, provided with nucleoli, were fre- 
quently seen and mitotic figures were 
counted, as many as five in a field at high 
magnification. 


Fig. 5 (Ingalls, Tedeschi, and Helpern). Retinal 
folds showing variations in thickness and inter- 
mixing of cells of adjacent layers. There is co- 
existent palpebral defect. Photomicrograph 15th 
day of pregnancy, 260 mm. Hg pressure. 


Fig. 6 (Ingalls, Tedeschi, and Helpern). Cross 
section of retinal fold showing “rosette”-like pat- 
tern. Notice the disorganized structure of the 
retinal layers and the presence of edema and amor- 
phous debris in the surrounding area. Photomicro- 
graph 15th day of pregnancy, 280 mm. Hg pressure. 


This vasoformative mesodermal tissue 
was most abundant in the central portion 
of the posterior aspect of the lens and it 
extended toward the infolding retina, often 
gaining direct contact with the blood chan- 
nels of the inner portion of the retina. There 
coexisted shadows of red cells and a scat- 
tering of free basophilic granules which 
most likely represented debris of degen- 
erated cellular structures. 


LENS 


The distortion of the vitreous was accom- 
panied by an even more pronounced distor- 
tion of the lens which was displaced forward 
in contact with the posterior surface of the 
cornea. Some of the lens had assumed a 
roughly squared shape, but the most fre- 
quent distortion resulted from a flaring out- 
ward of the anterior portion, toward the 
margin of the optic cup. 

Except in the area where the lens had 
gained contact with the cornea, the hyaline 
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Fig. 7 (Ingalls, Tedeschi, and Helpern). Cellular 
disorganization in the nerve-cell retinal layer and 
in the molecular layer with variations in width of 
both. Photomicrograph 15th day of pregnancy, 280 
mm. Hg pressure. 


capsule and the capsula perilenticularis 
fibrosa were completely detached from the 
lens itself and the resulting space was oc- 
cupied by fragments of eosinophilic hyaline 
material and by basophilic granules suggest- 
ing debris of degenerated cellular structures. 
The capsula perilenticularis fibrosa was 
thicker than normally, due both to the pres- 
ence of a hyaline ground substance, not seen 
in the corresponding structure of normal 
embryos, and to increased cellularity. 

These cells showed poorly defined outlines 
and large nuclei which occupied the greater 
part of the cell itself. They displayed con- 
siderable variation in size, shape, and stain- 
ing reaction with some appearing darkly 
stained and others vesicular with occasional 
patterns suggesting nuclear multilobulation. 
In some other eyes the fibrous capsule could 
not be recognized as it had merged with the 
hyaline capsule of the lens. 

The posterior portion of the lens had a 


ragged margin and it included masses of 
closely packed cells with poorly preserved 
nuclear and cytoplasmic structures and fre- 
quent cellular debris. Where the equatorial 
region bulged outward, the cells appeared to 
be better preserved and more regularly dis- 
tributed. The anterior epithelial layer was 
discontinuous in areas and occasionally was 
completely separated from the main body of 
the lens by a space filled with retina. Some 
of these changes were thought to be con- 
sistent with early cataract formation. 


IRIS, CILIARY BODY, CHOROID, AND CORNEA 


The anterior displacement of the lens had 
resulted in a displacement of the iris and 
ciliary body which appeared posterior to the 
equator of the lens rather than anterior to 
it as in the case of the normal eye. No devia- 
tions from the normal were noticed, how- 
ever, in the intimate structure of either 
formation. 


Fig. 8 (Ingalls, Tedeschi, and Helpern). Atypical 
bands of vasoformative tissue extending from the 
retina to the posterior portion of the lens. Notice 
the intervening edema. Photomicrograph 17th day 
of pregnancy, 280 mm. Hg pressure. 
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The sclera, with its attached extrinsic 
ocular muscles, was clearly made out. It 
showed occasional swelling by edema and 
frequently irregularly undulating outline. 

The choroid also had lost its usual smooth 
curvature and although its walls were well 
preserved, budding of proliferated cells was 
occasionally observed, a finding not seen in 
the control series. 

The anterior chamber was undeveloped so 
that the cornea was in direct apposition with 
the anterior aspect of the lens. The zorneal 
curvature was tortuous, directly following 
the tortuosities of the distorted lens. The pe- 
ripheral portions of the cornea were not re- 
markable but toward the center where it ad- 
hered to the lens it was considerably thinned, 
up to one third of the expected thickness. The 
various layers could still be recognized, but 
each layer was reduced in thickness and 
slightly distorted, presumably from pressure 
atrophy. The substantia propria seemed to 
display this pressure atrophy to a greater de- 
gree than the other layers. 


Fig. 9 (Ingalls, Tedeschi, and Helpern). Vaso- 
formative tissue within the vitreous. Photomicro- 
graph 16th day of pregnancy, 260 mm. Hg pressure 
(see also figs. 10 and 11). 


Fig. 10 (Ingalls, Tedeschi, and Helpern). An- 
other pattern formed by vasoformative tissue within 
the vitreous. Photomicrograph 16th day of preg- 
nancy, 260 mm. Hg pressure. 


PALPEBRAE 

Normally the palpebrae in the 18-day 
mouge embryo are closed and the lines of 
junction are marked by stratified squamous 
epitheliura. The lids are of uniform thick- 
ness and include muscle fibers, hair follicles, 
and scattered glands which probably repre- 
sent developing glands of Zeiss. The con- 
junctiva and the conjunctival space are well 
developed. 

The palpebral defects in animals with 
open eye varied between two extreme types 
with many intergrades of deformity dis- 
cernible. At one extreme the eyelids were 
completely separated, dwarfed, and with no 
connection between them. The eyelids had 
a roughly triangular shape with the apex of 
the triangle pointing toward the corneal sur- 
face. Although stunted, the lids were coated 
with keratinized, stratified squamous epi- 
thelium, and contained hair follicles, glands, 
and striated muscle fibers. 

In some other mice the histologic appear- 
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ance of the lids was similar except for the 
presence of a thin bridge of keratinized strat- 
ified squamous epithelium connecting the 
upper and lower margins. This epithelial 
bridge was in close apposition with the an- 
terior aspect of the cornea and occasionally 
it was impossible to make out the line of 
demarcation between the epithelial bridge 
and the surface epithelium of the cornea. 
At the other extreme the histologic appear- 
ance of the eyelids did not differ from nor- 
mal except for the fact that they were not 
joined together as usual. 


Discussion 

Manifestations of antenatal disease, like 
those of postnatal disease, are variable. 
Within the range of expected variation, 
there is a striking resemblance of the eye 
defects induced by anoxia and those reported 
by others who pursued an entirely different 
approach. Open eye has been previously ob- 
served to occur spontaneously in mice and 
in significant association with harelip, cleft 


Fig. 11 (Ingalls, Tedeschi, and Helpern). Vaso- 
formative tissue within the vitreous. Photomicro- 
graph 16th day of pregnancy, 260 mm. Hg pressure. 
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palate, hydrocephalus, and subcutaneous 
hemorrhages and blebs; under such circum- 
stances the anomaly has been interpreted as 
a genetic, recessive trait. Furthermore, the 
defect, or one that is presently indistinguish- 
able from it, has been produced in rodents 
under experimental conditions through the 
agency of X rays, vitamin deficiencies, and 
chemical disturbances during gestation. A 
dietary deficiency was the underlying in- 
jury in the production of the eye defect in 
Warkany and Schraffenberger’s’®** and 
Wilson and Barch’s"* experiments; trypan 
blue intoxication was the insult employed by 
Gillman and his colleagues** while anoxia 
was at play in the experiment which led to 
the development of the eye defect in our 
own animals. 

We interpret these facts to indicate that 
embryonic susceptibility to the anomaly is 
revealed under appropriate environmental 
stress—chemical intoxication, nutritional de- 
ficiency, or deprivation of oxygen at a criti- 


Fig. 12 (Ingalls, Tedeschi, and Helpern). Fibro- 
blastic cell proliferation with poorly developed and 
disorderly distributed vascular channels behind the 
lens. Notice the striking mitotic activity. Photo- 
micrograph 17th day of pregnancy, 260 mm. Hg 
pressure. 
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Fig. 13 (Ingalls, Tedeschi, and Helpern). Hori- 
zontal section of defective eye showing marked 
distortion of the lens with cataractous change at 
the posterior aspect and retrolental proliferation of 
vasoformative tissue. Photomicrographs 16th day 
of pregnancy, 260 mm. Hg pressure. 


cal moment of gestation. The importance of 
timing of the environmental insult is shown 
by the occurrence of open eye among the 
progeny of seven of 80 animals -rendered 
anoxic on the 14th through the 17th days of 
pregnancy. By contrast the defect was ob- 
served among the progeny of but one of 260 
animals rendered anoxic at other stages of 
pregnancy and in but one of 170 control 
litters. Explanation probably lies in Grune- 
berg’s observation that the eyelids are like 
smooth spectacles surrounding the eyes on 
the 15th day of development, and are still 
differentiating the next two days. Experi- 
ences with different strains of mice of Loef- 
fler, Strong, Reed, Bagg and Little, Bon- 
nevie,"* and Plagens** suggest that genetic 
as well as developmental factors determine 
susceptibility of the embryonic host. 

An association is discernible between ex- 
perimentally produced open eye and other 
deformities such as cleft palate and hydro- 
cephalus. Although the full meaning of as- 
sociated anomalies awaits future observa- 
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Fig. 14 (Ingalls, Tedeschi, and Helpern). An- 
other aspect of distortion of the lens with extensive 
retrogressive change and detachment of its capsule. 
Photomicrograph 16th day of pregnancy, 260 mm. 
Hg pressure. 


tions and experiments, the facts to date in- 
dicate a necessity to evaluate the roll of the 
whole organism not merely its parts; the 
genetic population from which the anoma- 
lous individual stems, and of epidemiologic 
factors acting during pregnancy to produce 
congenital defects. To assume an anomaly to 
be inherited just because it is present at 
birth is unjustifiable. There is need for cau- 
tion in interpreting Mendelian ratios when 
the circumstances under which those ratios 
were obtained are unknown or inadequately 
defined. 

A similar ocular response to entirely dif- 
ferent kinds of injurious agents is consistent 
with two well-established teratogenic prin- 
ciples: namely, unrelated agents acting dur- 
ing pregnancy may give rise to the same type 
of disorder; and, the resulting anomaly is 
expectedly a function of the stage of de- 
velopment when the agent is active.*® The in- 
vestigation of the stage of development at 
which an anomaly originates assumes, there- 
fore, as great importance in the search for, 
causes and control measures as the investiga- 
tion of genetic factors and nonspecific in- 
jurious agents. 
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Fig. 15 (Ingalls, Tedeschi, and Helpern). Nor- 
mal lens. The section is technically imperfect at the 
right upper portion. Photomicrograph of control 
embryo, 16th day of pregnancy. 


Our observations indicate also the need 
for timing the development of naturally oc- 
curring anomalies of the eye and coupling 
genetic observations with systemic studies of 
the fetus and its mother in order to clarify 
relations between the genetic constitution of 
the host and its intrauterine environment. 

For example, some defects of rodents 
which are primarily attributable to the action 
of a gene may owe their secondary develop- 
ment to incompatible blood groups as do 
some defects of human beings. The hemor- 
rhagic phenomenon associated with the 
naturally occurring and X-ray induced dis- 
ease, by itself suffices to direct attention on 
the natural blood groupings of mice and the 
possibility that erythroblastosislike mecha- 
nisms exist. 

The ocular changes both in our series and 
in the comparable series of others are mainly 
of two types. In one category are ablation, 
stunting, or distortions of developing tissue 
—congenital anomalies—that are not ob- 


served to arise after differentiation is com- 
plete; in the other are retrogressive or pro- 
ductive processes which differ from those to 
be encountered in postnatal life as a re- 
sponse to injury only in degree and in rela- 
tion to the greater immaturity of the still un- 
differentiated cellular elements. 

The lack of fusion of the eyelids, the 
retinal folding, the coloboma and eversion of 
the retina, the absence of chambers, and the 
cellular budding in the choroid belong to the 
group of congenital anomalies. The retro- 
gressive cataractlike changes within the lens 
and the proliferation of vasoformative tis- 
sue, both in the inner vascular layer of the 
retina and in the retrolental space, are ex- 
amples of responses not limited to prenatal, 
juvenile, or adult stages of life. 

Numerous gradations were seen of de- 
partures from normal development within 
the two classes of defect. These biologic 
gradients have been presented schematically 


Fig. 16 (Ingalls, Tedeschi, and Helpern). Dis- 
tortec lens with indistinct conglomeration of cells 
at its posterior aspect. The capsule is detached and 
the intervening space is occupied by amorphous, 
granular material interpreted as cellular debris. 
Photomicrograph 16th day of pregnancy, 260 mm. 
Hg pressure. 
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and photographically. They are interpreted 
as a manifestation of the variable suscepti- 
bility of the whole embryo as well as the eye 
to the inciting agent—anoxia. The occur- 
rence of the palpebral defect alone, as seen 
in two of our embryos, is considered a 
limited and sharply localized ocular response 
(partial ablation of the lid) to the particular 
insult occurring on or about the 16th day of 
embryonic life. 

Under the influence of changed environ- 
mental conditions, created locally by the 
present experiment, and on loss of healthy 
organizing power, the mesenchymal syn- 
cytium gives rise to an unbalanced prolifera- 
tion of vascular elements and supportive 
fibrocellular stroma, the overall structure 
being that of an hamartomatous type of 
growth. 

Evidence to support this interpretation 


Fig. 17 (Ingalls, Tedeschi, and Helpern). High- 
power view of same slide as Figure 16, showing 
retrogressive change of lenticular cells with con- 
densations of elements, and loss of cellular outlines. 
Notice the marked retrolental edema with cellular 
shadows suggesting degenerated red cells (see also 
fig. 18). Photomicrograph 16th day of pregnancy, 
260 mm. Hg pressure. 


Fig. 18 (Ingalls, Tedeschi, and Helpern). High- 
power view of same slide as Figure 16, showing 
abundant scattering of cellular debris between the 
lens and its detached capsule. Photomicrograph 16th 
day of pregnancy, 260 mm. Hg pressure. 


was found in the excess of mitoses and 
transitional forms between cells provided 
with stellate processes, reticulum cells, and 
flat endothelial cells, forerunners of vascular 
channels. 

Escape of blood elements through these 
defective channels explains the edema of tis- 
sues and hemorrhage so frequently noticed 
in association with this vasoformative tissue. 
A similar explanation is offered for the de- 
velopment of the periorbital vascular ham- 
artias noticed in some of our embryos and 
for the comparable formations described by 
others elsewhere in the body. The nature of 
the basic vascular lesion is being studied 
further. 


OPEN EYE AND RETROLENTAL FIBROPLASIA 

Disorders in ocular structure similar to 
those associated with experimentally pro- 
duced open eye occur in human beings. 
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Fig. 19 (Ingalls, Tedeschi, and Helpern). Retinal 
fold between cataractous lens and its detached an- 
terior capsule. Photomicrograph 16th day of preg- 
nancy, 260 mm. Hg pressure. 


Retinal folding, intraocular vasoformative 
tissue, and disorderly budding of blood 
channels within the retina are prominent 
features of retrolental fibroplasia. 

The name, retrolental fibroplasia, was in- 
troduced by Terry,” in 1942, to indicate a 
condition characterized by the presence of 
vascular embryonal connective tissue with 
retinal components behind the lens of the 
eyes of many prematurely born infants. This 
name and other descriptive terms used 
earlier, such as vascular cord in the vitreous, 
pseudoglioma, persistent hyaloid artery, and 
congenital retinal folds, reflect the complex- 
ity and variety of patterns characterizing the 
condition. 

Terry’s hypothesis that retrolental fibro- 
plasia represents a persistence of vascular 
channels normally present in the premature 
fetus has been discarded since Owens and 
Owens” have repeatedly observed the con- 


dition to develop following normal involu- 
tion of the hyaloid artery and its capillary 
branchings. 

A modification of Terry’s conception of a 
predisposing (developmental) constitutional 
factor was advanced by Reese and Payne.** 
They suggested that retrolental fibroplasia 
was determined by the status of the primary 
vitreous in the premature fetus, injury being 
followed by various degrees of hemorrhage, 
rupture of the lens capsule, glaucoma, and 
finally by adhesion of the vitreous to the 
inner surface of the retina. They expressed 
the belief that the basic process exists before 
birth and called attention to the frequent as- 
sociation with cutaneous hemangiomas. 

Mental retardation, microcephalus or hy- 
drocephalus frequently coexisted in the 
series of cases reported by Krause** and he 
concluded that retrolental fibroplasia was 
part of a general systemic process. He 


Fig. 20 (Ingalls, Tedeschi, and Helpern). Cellu- 
lar budding in edematous choroid. Photomicrograph 
15th day of pregnancy, 280 mm. Hg pressure. 
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stressed the need for broader investigation of 
organs other than the eye.* 

After analysis of epidemiologic data pre- 
sented by Terry, Reese and Payne, and 
Krause, Ingalls reported three case his- 
tories in detail and advanced the suggestions 


Fig. 21 (Ingalls, Tedeschi, and Helpern). An- 

terior portion of the ophthalmic bulb protruding be- 

tween open eyelids. Notice obliteration of anterior 


chamber. Photomicrograph 17th day of pregnancy, 
280 mm. Hg pressure. 


*The suggestion of Krause deserves intensive 
consideration, for angiomatosis of the retina with 
associated angiomatous involvement of the brain has 
been described by Lindau and other workers.™ ™ 
Lindau expressed the opinion that these intraocular 
disorders and the frequently associated vascular 
anomalies within the brain substance did not repre- 
sent localized disturbances of the embryonal eye or 
brain but were part of a broader malformative 
disorder of the vascular system manifested pre- 
dominantly but not exclusively within these or- 
gans. Of two cases of Lindau’s disease studied by 
Tedeschi,” one displayed a variety of vascular 
hamartias in the brain, lungs, liver, spleen, kidney, 
and myocardium, and the other in the brain and 
meninges. These findings confirm and extend Lin- 
dau’s conception of the systemic nature of this 
hamartomatous vasoformative process. 


Fig. 22 (Ingalls, Tedeschi, and Helpern). Bridge 
of squamous keratinized epithelium extending be- 
tween the eyelids over the cornea. Photomicrograph 
17th day of pregnancy, 280 mm. Hg pressure. 


that Krause’s “pathologic entity” was 
anoxia; and that anoxia accounted for as- 
sociations of retrolental fibroplasia with pla- 
centa previa, eclampsia, and antepartum 
hemorrhage. Ingalls also emphasized the 
distribution of birth weights as indicative 
of a host factor such as that postulated by 
Reese and Payne; and as indicating onset 
of the disease shortly before or around the 
moment of premature birth.”* 

Solid evidence tending to place the genesis 
of the condition closer and closer to the 
period of birth has been recently supplied by 
Guy.** Of nearly 300 premature infants ex- 
amined in the first 10 days of life, 27 had a 
cloudy vitreous and of these nine subse- 
quently developed retrolental fibroplasia. 
None of the 244 other premature infants 
with a clear vitreous during the first 10 days 
of life developed the condition. 

Final proof of the importance of both an- 
oxia and the developmental stage of the fetus 
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Fig. 23 (Ingalls, Tedeschi, and Helpern). Fusion 
of open eyelid to cornea. Photomicrograph 16th 
day of pregnancy, 280 mm. Hg pressure. 


in the production of retrolental fibroplasia 
awaits only the confirmation of a recent 
report by Szewezyk.** Nine infants with 
early signs of retrolental fibroplasia—vas- 
cular engorgement and tortuosity, hemor- 
rhages ; and beginning retinal detachments— 
were treated by being placed in an atmos- 
phere of 60 to 70 percent oxygen. There 
was a dramatic improvement in the ocular 
disturbances within a day or two. Conversely 
early changes of the disease were induced in 
seven premature infants over a period of 
several days simply by removing them from 
50-percent into 22-percent oxygen. The tor- 
tuosity of retinal vessels, neovascularization, 
and beginning retinal separation were rap- 
idly reversed upon exposure to 60-percent 
oxygen. 

If these observations are confirmed, the 
fragmentary ophthalmologic, obstetric, epi- 
demiologic, and pathologic observations 
which have been reported to date will find 
harmonious explanation. The observations 
of Guy that a cloudy vitreous is a precursor 


to retrolental fibroplasia fits with Szewczyk’s 
interpretation that “when the oxygen tension 
in the blood falls below the requirements of 
the fetal retina, the retinal vessels dilate, 
then become tortuous and, at the same time, 
new channels develop. If the demands for 
oxygen are still not satisfied, edema in the 
most fetal parts of the retina develops 
(peripheral gray-white areas). The vessel 
walls begin to suffer especially at the 
venous side, because the retina utilizes all the 
available oxygen, and transudation and 
hemorrhages take place.” 

This conception of pathogenesis is also 
compatible with the sequence of events as 
described clinically by Owens and Owens,” 
and pathologically by Heath.”* 

Heath’s report even though based on his- 
tologic specimens—that is to say on tissues 
from infants sick enough to die or eyes dis- 
eased enough to warrant surgical removal— 
describes early microscopic changes of retro- 
lental fibroplasia. In addition to dilated ves- 


Fig. 24 (Ingalls, Tedeschi, and Helpern). Open 
eye without any detectable intraocular anomaly. 
Photomicrograph 16th day of pregnancy, 280 mm. 
Hg pressure. 
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sels, edema, hemorrhages, and vascular pro- 
liferations on the surface of and within the 
retina, he observed a delicate haze or cloud 
of “countless minute, hairlike fibrillae” in 
the vitreous. . .. When the mistlike fibrillae 
. .. have developed to the point of organiza- 
tion and the retina is partially separated the 
process cannot reverse.” 

Of particular interest in the light of our 
experimental findings is the general agree- 
ment of pathologists on the presence of neo- 
vascular, and angiomatous or hamartoma- 
tous tissue as a characteristic part of retro- 
lental fibroplasia. First emphasized by Reese 
and Payne the finding was confirmed by 
Klien® who inferred that retrolental fibro- 
plasia develops from an “angioblastic over- 
growth of the primary vitreous in response 
to some disturbance as yet unknown.” 

There are but three methods by which to 
attempt the solution of a medical problem, 
whether the disturbance be known or un- 
known. Each method—clinical, epidemi- 
ologic, and experimental—has been applied 
to the problem of retrolental fibroplasia. 
Strong evidence can now be marshalled from 
ali three avenues of approach to indicate 
that systemic anoxia is the disturbance that 
commonly produces retrolental fibroplasia. 

In the complex interplay of agent, host, 
and environment that results in the mani- 
festations of disease, Gordon has time and 
again stressed the gain to be had by weighing 
properly the host factor.** In the experi- 
ments reported here clear evidence was to 
be had of the importance of the embryonic 
host in the production of an intraocular de- 
fect resembling retrolental fibroplasia. The 
host factor is interpreted as largely a func- 
tion of the developmental status of the em- 
bryo in general and of the eye in particular 
at the time when embryonic stress occurs. 

The similarities of experimentally pro- 
duced open eye in rodents to retrolental 
fibroplasia of human beings are doubly im- 
pressive considering the great differences be- 
tween the two species. Just as the rat has 
proven a useful animal with which to study 
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rickets, the mouse appears to be a satisfac- 
tory species with which to test further the 
hypothesis that anoxia plays an important 
role in the etiology of retrolental fibroplasia, 
and to study the evolution of the basic neo- 
vascular lesion. The broad biologic problem 
involves the whole vascular system with the 
eye a sensitive barometer of changes taking 
place elsewhere and with clinical manifesta- 
tions of anoxia determined by the location 
of injury. 
SUMMARY 


During the course of experiments testing 
the effects of anoxia on the offspring of 
pregnant mice, congenital anomalies of the 
fetus characterized by opened eyelids at 
birth and by associated defects of the retina 
and vascular system followed anoxic insult 
on the 16th +1.5 day of gestation. Extra- 
ocular vascular hamartomas and hydro- 
cephalus were also observed in significant as- 
sociation with the ocular anomalies. Since 
the effects of the anoxic insult were studied 
in progressive stages of gestation, it was 
possible to define and analyze developmental 
features of the embryonic eye that deter- 
mined the specific ocular anomalies. 

Two kinds of defect were observed within 
the eye. In one category were ablation, stunt- 
ing, or distortions of developing structures 
resulting in defects that are not observed to 
arise after birth—congenital anomalies in 
short. Secondly, retrogressive or productive 
processes were seen which differed from 
those encountered in postnatal life—as a re- 
sponse to injury—only in degree and in 
relation to the greater immaturity of still un- 
differentiated cellular elements. 

Lack of fusion of the eyelids, retinal fold- 
ing, coloboma and eversion of the retina, 
cellular budding in the choroid, and absence 
of the chambers exemplify the congenital 
defects; retrogressive changes within the 
lens and proliferation of vasoformative tis- 
sue, both in the inner vascular layer of the 
retina and in the retrolental space, are ex- 
amples of responses not limited in respect to 
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prenatal, juvenile, or adult stages of life. 
Numerous gradations were seen of devia- 
tions from normal structure within the two 
classes of defect, which are interpreted as 
a manifestation of the variable susceptibility 
of the eye to the inciting agent. 

The generic anomaly classed as open eye 
was indistinguishable from similar defects 
observed by others to occur on a genetic basis 
in selected strains of naturally born mice; 
among the third and fourth generation 
progeny of females exposed to X rays; and 
among the progeny of animals reared on 
vitamin-deficient diets or subjected to met- 
abolic injury during pregnancy. 

The similar response of the ocular tissues 
to unrelated injurious agents, the influence 
of timing of the injury, and genetic consti- 
tution of the strain are interpreted as mani- 
festations of the embryonic host in the pro- 
duction of anomalies. 

The findings are consistent with two well- 


established principles of experimental tera- 
tology: namely, that unrelated agents acting 
during pregnancy may give rise to the same 
type of disorder and that the resulting 
anomaly is expectedly a function of the stage 
of development at which the agent is active. 
Transferred to human epidemiology the 
findings suggest the importance of time and 
multiple causative factors as determinants of 
specific ocular congenital malformations. 

There are remarkable similarities of open 
eye to the retinal vascular disorder, retro- 
lental fibroplasia. so frequently observed 
among prematurely born babies of late years. 
Although it is by no means certain that the 
intraocular lesion of premature babies is the 
precise counterpart of that condition in the 
mouse, the possibility seems greatly en- 
hanced by the recent observations of 
Szewezyk and warrants further considera- 
tion. 

695 Huntington Avenue (15). 


REFERENCES 
1. Ingalls, T. H.: Congenital encephalo-ophthalmic dysplasia, Pediatrics, pp. 315-326 (Mar.) 1948. 


2. 
243 :67-74 (July) 1950. 
3 


: The study of congenital anomalies by the epidemiologic method. New England J. Med., 


: Epidemiology of encephalo-ophthalmic dysplasia. J.A.M.A., 138 :261-263 (Sept.) 1948. 


4. Ingalls, T. H., Curley, F. J., and Prindle, R. A.: Anoxia as a cause of fetal death and congenital 
defect in the mouse. Am. J. Dis. Child., 80 :34-45 (July) 1950. 

5. Gruneberg, H.: The Genetics of the Mouse. London, Cambridge Univ. Press, 1943. 

6. Loeffler, L.: Concerning a mutation in the white house mouse, its genetics and importance for 


human inheritance, Ziav, 61 :409-446, 1932. 


7. Strong, L. C.: The inheritance of cataract and allied eye defects in the house mouse. Proc. VI 


Internat. Congr. Genetics, 2:195, 1932. 


8. Reed, S. C.: Harelip in the house mouse. Genetics, 21 :339, 1936. 
9. Gruneberg, H.: The development of some external features in mouse embryos. J. Hered., 34:88, 


1943. 


10. Little, C. C., and Bagg, H. J.: The occurrence of four inheritable morphological variations in 
mice and their possible relation to treatment with X-rays. J. Exper. Zool. 41 :45-92, 1924. 

ll. Bagg, H. J., and Little, C. C.: Hereditary structural defects in the descendants of mice exposed 
to roentgen ray irradiation. Am. J. Anat., 33 :119-145, 1926. 

12. Bagg, H. J.: An experimental study concerning the etiology of certain defects of the limbs. 


Internat. Clinics, 4 :26-33, 1926. 


13. Bonnevie, K.: Embryological analysis of gene manifestations in Little and Bagg’s abnormal 


mouse tribe. J. Exper. Zool., 67 :443-520, 1934. 


14. Plagens, G. M.: An embryological study of a special strain of deformed X-rayed mice, with 
special reference to the etiology and morphogenesis of abnormalities. J. Morphol., 5§:151-128, 1933. 
15. Warkany, J., and Schraffenberger, E.: Congenital malformations induced in rats by maternal 


nutritional deficiency. J. Nutrit., 27 :477-484, 1944. 
16. 
Ophth., 35 :150-169, 1946. 


: Congenital malformations induced in rats by maternal vitamin A deficiency. Arch. 


17, Wilson, J. G., and Barch, S.: Fetal death and maldevelopment resulting from maternal vitamin 
A deficiency in the rat. Proc. Soc. Exper. Biol. & Med., 72 :687-693, 1949. 


bs 

Wy. 

| 
i 
i 

4 
i 
4 


RETROLENTAL FIBROPLASIA 


329 


18. Gillman, J., Gilbert, C., and Gillman, T.: A preliminary report on hydrocephalus, spina bifida 
and other congenital anomalies in the rat produced by trypan blue. South African J. M. Sc., 13:47, 


1948. 


19. Lorenz, E., and Dunn, R. B.: Ocular lesions induced by acute exposure of the whole body of 
newborn mice to roentgen radiation. Arch. Ophth., 43 :742-749, 1950. 
20. Gordon, J. E., and Ingalls, T. H.: Death, defect, and disability in prenatal life. Am. J. Pub. 


Health, 38 :66-74 (Jan.) 1948. 


21. Terry, T. L.: Extreme prematurity and fibroblastic overgrowth of persistent vascular sheath 
behind each crystalline lens. Am. J. Ophth., 25 :203-204, 1942. 
22. Owens, W. C., and Owens, E. U.: Retrolental fibroplasia in premature infants. Tr. Am. Acad. 


Ophth., 53 :18-38, 1948. 


23. Reese, A. B., and Payne, B. F.: Persistence and hyperplasia of primary vitreous (tunica vasculosa 
lentis or retrolental fibroplasia). Am. J. Ophth., 29 :1-24, 1946. 

24. Krause, A, C.: Congenital encephalo-ophthalmic dysplasia. Arch. Ophth., 36 :387-444, 1946. 

25. Lindau, A.: Zur frage der angiomalesis Retinae und ibren Hirncomplikationen. Acta Ophth., 4: 


193, 1927. 


26. Tedeschi, C. G.: Tumori vascolari encefalici e malottia di Lindau. Riv. Sperimentale di 


Fremiatria, 56 :1-30, 1932. 


27. Retrolental Fibroplasia Conference held at Bellevue Medical Center, New York, April 28, 1951. 
28. Szewezyk, T. S.: Retrolental fibroplasia: Etiology and prophylaxis. Am. J. Ophth., 34:1649 


(Dec.) 1951. 


29. Heath, P.: Retrolental fibroplasia as a syndrome. Arch, Ophth., 44 :245-273, 1950. 

30. Klien, B.: Histopathologic aspects of retrolental fibroplasia. Arch. Ophth., 41 :533-561, 1949. 

31. Gordon, J. E.: Twentieth century—yesterday, today, and tomorrow—presented at 77th annual 
meeting of American Public Health Assn., Epidemiology Section, Oct. 27, 1949. 


RETROLENTAL FIBROPLASIA 


A CLINICOPATHOLOGIC STUDY 


Ryawn, F.R.C.S. 
Melbourne, Australia 


Retrolental fibroplasia is a progressive 
condition usually occurring in premature in- 
fants. Essentially, it is a formation of fibrous 
tissue behind the lens, but the disease is fre- 
quently associated with the retinal detach- 
ment, retinal folds, glaucoma, microphthal- 
mos, cataract, and corneal opacities. The an- 
terior chamber is very shallow and posterior 
synechias occur. The iris usually retains its 
fetal blue color. Nystagmus and strabismus 
are common. 


INCIDENCE 


The condition was first described and 
named by Terry in the United States in 
1942, but sporadic cases which resemble the 
condition have been described since early in 
the 19th century (Travers, 1820), and to- 
ward the close of that century, Treacher Col- 
lins (1892) gave a description of the condi- 


tion in the Royal London Ophthalmic Hos- 
pital Reports. 

The incidence of the disease is interesting. 
Following Terry’s description, large num- 
bers of cases were reported in the United 
States, but less than a score of cases have 
been recorded in England (Moffatt, 1950), 
three cases were reported in Denmark 
(Holm, 1950), two cases in France (Lelong, 
Velter, Desvignes, Rossier, and Baron, 
1950), one in Spain (Arruga, 1949), and 
Epstein (1949) asserted the condition was 
still unknown in South Africa. 

Until this series of 23 cases herein re- 
ported, no case had been described in Aus- 
tralia. The variability in incidence is seen 
even in different Australian cities with simi- 
lar climatic conditions and similar popula- 
tions, largely of the same race, and similar 
standards of living and hospital facilities. 
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TABLE 1 
RETROLENTAL FIBROPLASIA CASES AT WOMEN’s HospitaL, MELBOURNE 


No. Premature 


Year Births 


No. 
Cases 


1946 
1947 


1948 
1949 


1950 
1951 (9 months) 30) 


so} under 4 Ibs. (1,810 gm.) 
50 


36 
| under 34 Ibs. (1,600 gm.) 


oS 


This same variability in distribution was 
noted in the American cases also. 

In Melbourne, during 1948 to 1950, 23 
cases occurred, in Tasmania one case, in 
West Australia none, in South Australia 
none, and in New South Wales about half 
a dozen cases. All these places are in the 
temperate zone and conditions are essentially 
the same. 

This curious localization of the disease ex- 
tends even to the hospital. In Melbourne, 
there are two large maternity hospitals, but 
21 of the 23 cases come from one of the hos- 
pitals, the Women’s Hospital. 

The number of cases of the disease must 
be correlated with the number of prema- 
ture births, and the degree of prematurity 
of infants surviving long enough to develop 
the disease. This survival rate will obviously 
be greater in communities in which there is a 
skilled care of premature infants. Terry 
(1945) states that 12 percent of children 
weighing less than three pounds (1,360 gm.) 
developed the disease. Crosse (1950) in 
Birmingham found an incidence of 4.2 per- 
cent in premature babies under three pounds. 


TABLE 2 


BIRTH WEIGHTS IN 23 CASES OF RETRO- 
LENTAL FIBROPLASIA 


Birth Weight 


Up to 2 Ibs. (906 gm.) 
2 Ibs. 1 oz. (930 gm.)—2 Ibs. 8 oz. 
(1,140 gm.) 
2 Ibs. 9 oz. (1,180 gm.)—3 Ibs. (1,360 gm.) 
3 Ibs. 1 oz. (1,390 gm.)—3 Ibs. 8 oz. 
(1,600 gm.) 


At the Women’s Hospital, Melbourne, statis- 
tics for the 21 cases are tabulated in Table 1. 

In addition there were also two patients 
born in smaller private hospitals. One was 
a male born in June, 1949, after 26 weeks’ 
gestation weighing two lb., 12 oz. (2,240 
gm.); the other was born after 30 weeks’ 
gestation in May, 1950, weighing two Ib., 
9 oz. (1,160 gm.). With such small figures 
reduction to percentage is not very accurate, 
but, since the first case was seen in 1948, 
the incidence of the disease in the following 
three years in babies under 3.5 Ibs. (1,600 
gm.) is 17 percent. 

In the present series the sex incidence is 
about equal, there being 13 males and 10 
females. Runge (1947) reported the disease 
more common in females. This may be cor- 
related with the greater viability of female 
infants. In the four years, 1946 to 1950, at 
the Women’s Hospital, Melbourne, 457 still- 
born male infants were delivered, compared 
with 356 stillborn female infants. Bakwin 
(1946) reported the disease more common 
in males. 

The disease is more common in twins, but 


TABLE 3 


PERIODS OF GESTATION IN 23 CASES OF 
RETROLENTAL FIBROPLASIA 


Gestation Period 


Up to 22 weeks 

23 weeks—26 weeks 
27 weeks—30 weeks 
31 weeks-34 weeks 
35 weeks-38 weeks 
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in all the three cases reported here one of 
the twins died within a few hours of birth. 
It is probably the increased risk of prema- 
turity in twins rather than the fact of twin- 
ship alone which causes the greater incidence 
of retrolental fibroplasia. 

The birth weights of the 23 cases are 
shown in Table 2. 

Periods of gestation for the 23 cases are 
listed in Table 3. 

In considering these figures it must be 
remembered that only babies that have sur- 
vived long enough to develop the disease 
are included. However, the incidence of the 
disease was certainly greater than the few 
references in the literature suggest. A re- 
view of the pathologic material in any large 
hospital will show cases which are undoubt- 
edly retrolental fibroplasia labelled pseudo- 
glioma or endophthalmitis. It is my opinion 
that many cases of retinal folds previously 
thought to be congenital in origin are really 
healed forms of retrolental fibroplasia. 


INVESTIGATION 


When the first cases were seen at the 
Women’s Hospital, Melbourne, in 1948, it 
was decided to review all the premature 
babies weighing less than four lb, (1,810 
gm.) at birth, born at the hospital since 
January, 1946, To this end a questionnaire 
was sent to the mothers of such babies and 
the records of the Royal Victorian Institute 
for the Blind were searched for likely cases. 
From this questionnaire, cases were selected 
and recalled for examination. However, no 
cases, other than those already known, were 
discovered. In September, 1949, it was de- 
cided to examine once a month the fundi of 
all premature babies under 3.5 lb. (1,600 
gm.) and follow up any doubtful cases. Up 
until September, 1951, 115 babies had been 
examined. 


DELAYED RETINAL COAPTATION 


Examination of the fundi of these prema- 
ture babies showed that in about half of 
them, there were peripheral retinal detach- 
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ments. Some were large but others were 
small and peripheral. They appeared as 
greenish-gray elevations in the peripheral 
retina with dark blood vessels coursing over 
them. They were first seen in the nasal and 
temporal quadrants but often the entire cir- 
cumference was involved. The earliest they 
have been observed was seven days after 
birth in an infant born after 27 weeks’ 
gestation .and weighing two lb., 10.5 oz. 
(1,260 gm.). Occasionally they have been 
seen in full-term infants. 

In all cases these fundi have been exam- 
ined at monthly intervals, It is usually found 
that the detachment slowly recedes over a 
period of months and the final picture shows 
peripheral retinal pigmentation of the “pep- 
per and salt” type. Sometimes the detach- 
ment is central and not peripheral. Usually, 
unless the case is progressing to retrolental 
fibroplasia, the vitreous remains clear. This 
observation probably provides the reason for 
“pepper and salt pigmentation” for which 
various explanations have been suggested in 
the past. 

An opportunity was afforded to examine 
these detachments histologically in two in- 
fants, in whom the condition had been diag- 
nosed clinically and who died of broncho- 
pneumonia. The eyes were obtained post 
mortem, were fixed in Zenker’s fluid, and 
celloidin sections were cut and stained with 
hematoxylin and eosin. Examination of these 
showed : 


Basy R: 


This infant, a female, was born on June 
23, 1950, after 30 weeks’ gestation and 
weighed two lb., one oz. (930 gm.). Ex- 
amination of the eyes on July 13, 1950, 
showed bilateral delayed retinal coaptation. 
She died on July 16, 1950, and histologic 
examination of the eyes showed : 

Left eye. The cornea is normal and the 
angle of the anterior chamber is well formed. 
The canal of Schlemm is present. The ret- 
ina shows a separation between the pigment 
layer and the inner layers. The inner layers 
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Fig. 1 (Ryan). Baby R. Left eye, showing de- 
layed retinal coaptation. Arrows indicate retinal 
folds. 


are loose on the pigment layer particularly 
at the ora on one side and toward the pos- 
terior pole where a retinal fold is present 
(fig. 1). 

Right eye. The picture is similar to the 


} 


Fig. 2 (Ryan). Baby R. Right eye, showing 
retinal fold with subretinal exudate. ( 130.) 
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left eye except that the retinal fold is nearer 
the ora, Serous fluid separates the two ret- 
inal layers. Figure 2 shows the retinal fold. 


Basy J. 


This infant, a female born on September 
2, 1950, after 28 weeks’ gestation, weighed 
three Ib., three oz. (1,475 gm.). Examination 
of the eyes on November 8, 1950, showed 
marked delayed retinal coaptation. The in- 
fant died on December 12, 1950, and both 
eyes were obtained, 

Histologic examination of both eyes 
shows a looseness of the inner on the outer 
layer of the retina but, owing to tears in the 
retina at the region of the ora, it is impossi- 
ble to be sure the condition is not an artefact 
(figs. 3 and 4). 

The detachment seen is therefore due to a 
looseness of the inner layer of the optic cup 
on the outer—the former being too large to 
fit snugly on the latter. 

Ida Mann (1937) writes “since the co- 
aptation of the inner and outer layers of the 
optic cup is never, even in the adult, an 
anatomical continuity but merely a super- 
position, it is to be expected that for a large 
part of intrauterine life the connection will 
be very indefinite indeed. For one thing, so 
long as the eye is increasing in size and 
altering its shape, the growth rate of the 
inner layer must differ both in various re- 
gions and in relation to that of the outer 
layer. 

“Although finally the exact surface area of 
the inner side of the retina must be mathe- 
matically slightly smaller than that of the 
pigment epithelium, yet during much of the 
growth period it is appreciably greater. . 
Therefore we shall not be surprised to see 
that complete or partial persistence of the 
cavity of the primary optic vesicle (which 
is another way of saying that the retina is 
detached, both developmentally and_ clini- 
cally) is normal in the developing eye. At 
first the appearance was thought to be an 
artefact (separation of layers by shrinkage 
during fixation) but Seefelder and other 
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embryologists have shown conclusively that 
this is not so, 

“During the early growth periods up to 
the 3rd month the separation is great. After 
that the layers often appear in apposition but 
separation occurs very easily, especially in 
the less differentiated anterior parts (with 
the exception of the ciliary epithelium where 
the adhesion of the two layers to each other 
is always very strong).” 

The fundal appearance is therefore pro- 
duced by delay in coaptation of the inner and 
outer retinal layers. It is obvious that, in an 
infant born after six to seven months’ gesta- 
tion, a slight disturbance in the developing 
retina or choroid can very easily lead to 
the appearance of retinal detachment. 
Whether the detachment subsides or persists 
depends on the state of the development of 
the eye, the duration for which a noxious 
influence may act, the strength of the noxious 
agent, and the resistance of the patient. 

In a large percentage of cases, in fact the 
majority, the detachment subsides over a 
period of many months and the retina de- 
velops a peripheral “pepper and salt” pig- 
mentation. But in a few cases, those going 
on to retrolental fibroplasia, the vitreous be- 
comes hazy and there is sometimes some 
dilatation of the retinal blood vessels. 

The vitreous haze is fine and uniform and 
usually appears from eight to 16 weeks after 
birth. It is probably cellular in nature and 
it may be lymphocytic or more probably 
fibroblastic. Since lymphocytes are rare in 
the sections, a primary inflammatory (infec- 
tive) origin is rendered very unlikely. The 
“fibroblasts” may however be glial in origin. 

The vitreous haze is usually rapidly fol- 
lowed by the appearance of a mass of white 
tissue growing in from the periphery, the 
retrolental membrane, This membrane may 
be complete or partial, and it may be thick 
and impervious to light or thin and transmit 
the red fundus reflex. The membrane arises 
from the pars plana of the ciliary body (fig. 
5). Figure 6, a high-power view, shows the 
membrane arising from the pars plana. It is 


~ 


Fig. 3 (Ryan). Baby J. Right eye, showing 
delayed retinal coaptation with folds. 


obvious that it is not inflammatory in nature. 

The condition may halt at this stage and 
the retina return to its normal position, leav- 
ing the retrolental membrane in situ, as in 
Case 20. It is my impression that, when the 
membrane is thin, some resolution of the 
fibrous tissue can occur and the membrane 
become more transparent. This statement is 
impossible to prove since it is impossible 
to assess accurately the visual acuity of par- 
tially blind infants, but the impression is 


Fig. 4 (Ryan). Baby J. Left eye, showing 
delayed retinal coaptation. 
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Fig. 5 (Ryan). Case 8 Right eye. Retrolental 
fibroplasia. Arrow shows origin of retrolental mem- 
brane from pars plana of ciliary body. 


based on clinical observations over three 
years. 

The retina when it has become replaced 
may appear normal (Case 20), but more 
frequently the fundus is white and shows 
masses of cholesterol crystals and pigmenta- 
tion (Case 1). The vision remaining in the 
eye depends on the thickness of the mem- 
brane, its site and extent, and the condition 
of the retina behind. Even with moderately 
gross lesions, reasonable vision is possible. 

Frequently the retinal detachment con- 
tinues to increase in size and the two folds 
meet behind the lens to form an umbrella 
detachment (fig. 7), but the retrolental mem- 
brane is not formed by fusion of the anterior 
folds of the retinal detachment as some as- 
sert (Owens and Owens, 1948). 

Figure 5 (Case 8) shows the retrolental 
membrane complete, while the retinal detach- 
ment is still separated from it by a wide ex- 
panse of vitreous. The eye is now perma- 
nently blind and the following changes oc- 
cur: the anterior chamber becomes very shal- 
low in its center but remains deep at the 
periphery (fig. 7). 

This is the arrangement during the last 
months of development and is perpetuated 


by the contraction of the fibrous tissue of 
the retrolental membrane forcing the lens 
still further forward. Sometimes, however, 
the iris becomes adherent to the cornea at 
the periphery and the angle may be blocked 
so that glaucoma supervenes. 

The iris and lens may come in contact with 
the cornea and produce corneal opacities and 
cataract. Occasionally the iris retracts so 
that the processes of the ciliary body appear 
stretching toward the periphery of the lens. 
This has not been observed so frequently 
as reported by others—it has been seen in 
only one case. 

Nystagmus which may be rotary or search- 
ing and convergent strabismus occur. The 
final stage is a soft shrunken eye. It may be 
noted that in two cases the iris developed 
brown pigmentation. This also points away 
from any inflammatory origin since it repre- 


Fig. 6 (Ryan). Case & Right eye. Retrolental 
ia, showing origin of membrane from clear 
cells of the pars plana. (275). 
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sents an attempted normal stage of develop- 
ment of the mesoderm. 


ETIOLOGY 


Extensive investigations into the etiology 
of the disease have been carried out in 
America by Krause (1946) and others. 
Krause investigated his cases from the point 
of view of heredity, family environment, age 
of parents, time of conception and birth, 
parity, multiple births, sex of the infant 
affected, race, maternal disease, and neo- 
natal clinical symptoms, sch as cyanosis, 
jaundice, and asphyxia, and congenital 
anomalies, However, no factor seemed sig- 
nificant except perhaps maternal bleeding 
during pregnancy. This however is more 
likely to be the cause of the prematurity 
itself. 

The cases here reported were reviewed 
from the aspect of parity, anomalies of 
previous pregnancies (for example, miscar- 
riage), previous premature infants, any ill- 
ness or unusual feature during pregnancy 
(for example, hemorrhage or hypertension), 
mother’s condition immediately prior to de- 
livery, the cause of the premature labor, 
period of gestation, and the date of birth. 

The actual labor was considered in respect 
to length of labor, time of rupture of the 
membranes, the nature of delivery (for ex- 
ample, breach or vertex), and anesthetic 
used. 

The postnatal period was investigated re- 
garding resuscitation required by the baby 
after delivery, the baby’s general condition 
at birth and in the early neonatal period, the 
occurrence of cyanotic attacks, any blood 
transfusions required, and any therapeutic 
measures used such as thyroid, stilbestrol, 
vitamin E, penicillin, streptomycin, and nep- 
tal. The infant’s general progress was also 
noted. 

Consideration of all these factors showed 
nothing significant and, in this respect, my 
investigations are in agreement with others 
who have looked to similar factors for the 


Fig. 7 (Ryan). Case 9. Left eye. Retrolental 
fibroplasia, showing umbrella detachment. 


causation of the disease. At one stage, it was 
thought that light shining in the premature 
infant’s eye might have been a factor in pro- 
ducing the disease, but covering the eyes of 
all infants had no effect on the incidence, 

From December, 1949, all infants under 
3.5 lb. (1,600 gm.) at birth were given 150 
mg. of vitamin E (a-tocopherol acetate) a 
day. But between that time and October, 
1950, when the drug was discontinued, nine 
cases of the disease occurred. These cases 
appeared just as severe as any previous case 
and the drug gave no evidence of being of 
value. 

It was, however, noted that no case of 
retrolental fibroplasia had occurred at the 
Women’s Hospital prior to the introduction 
of a most efficient oxygen cot. With this 
apparatus it was the practice of the nursing 
staff to give oxygen liberally to all babies, 
even when apparently not requiring it. 

For these reasons, slender though they 
were, it was decided in October, 1950, to re- 
strict the use of oxygen to those babies that 
were actually cyanosed. Since that date no 
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further case of retrolental fibroplasia has 
occurred, although there have been many 
very premature and very small babies reared. 
The incidence of delayed retinal coaptation 
has shown no alteration. These facts may be 
purely coincidental or perhaps significant. 

As far as it can be ascertained, there are 
no figures giving the incidence of congenital 
anomalies in premature infants. However, in 
these 23 babies there was one case of hydro- 
cephalus, one of congenital dislocation of the 
hips, and one of congenital heart disease. 

Minton (1951) in describing two cases of 
retrolental fibroplasia mentions one as hav- 
ing multiple congenital deformities. Krause 
(1946) believes the condition to be part of a 
wider congenital encephalo-ophthalmic dys- 
plasia. Scobee (1951) showed that there was 
a significant relationship between prematur- 
ity and strabismus. 


PATHOLOGY 


It has been possible to obtain and section 
three eyes from two cases of the disease. 
Two of the eyes were obtained from an in- 
fant (Case 8) who died three months after 
the onset of the disease and one was excised 
four and one-half months after the onset 
(Case 9). All the eyes were fixed in Zenker’s 
solution prior to celloidin embedding, cut- 
ting, and staining with hematoxylin and 
eosin. 


Basy L (Case 8) 


The eyes were removed four hours after 
death and fixed in Zenker’s solution. 

Right eye (fig. 5). The eye measures 16 
mm. by 16 mm. The cornea is normal. There 
are no keratic precipitates to be seen on the 
endothelium, The anterior chamber is very 
shallow but the angles are open and the pec- 
tinate ligament is well marked. The whole 
of the lens-iris diaphragm has been displaced 
forward. Schlemm’s canal is well formed. 

The iris is cellular, as is normal in infants’ 
eyes, and shows a few lymphocytes. The 
pupil which is small (one mm. in diameter) 
is occluded by a connective tissue membrane 


and the iris is adherent to the lens capsule 
for one mm, around the pupil margin. The 
iris shows a tendency to iris bombé. 

The lens is normal in shape and the sus- 
pensory ligament is well marked. Behind the 
lens is a diaphragm of connective tissue more 
marked to one side. 

On this side it is composed of long spindle- 
shaped cells running from the pars plana of 
the ciliary body toward the posterior surface 
of the lens. Into it can be seen marked pro- 
liferation of the cjear cells of the pars plana 
of the ciliary body. On the less marked side, 
the diaphragm is composed of a few spindle 
cells only, although the clear cells of the pars 
plana show proliferation about midway be- 
tween the ora serrata and the first ciliary 
process. The proliferation is localized and 
the clear cells form a layer five cells thick 
(fig. 6). 

The ciliary body is cellular and shows an 
occasional lymphocyte and plasma cell, but 
there are no aggregations of inflammatory 
cells. The retina is completely detached as 
far forward as the ora serrata. 

Left eye. The eye measures 16 mm. by 
16 mm. The cornea is normal but in one area 
near the center the iris is adherent to it. 
The anterior chamber is extremely shallow 
owing to the advancement of the lens-iris 
diaphragm. The pupil is occluded by a layer 
of fibrous tissue approximately four cells 
thick. The angle shows marked pectinate 
ligaments and Schlemm’s canal is present. 

The lens is normal but during preparation 
has split in the anteroposterior axis. There 
are broad posterior synechias, and a large 
cyst has formed in the pigment layer of the 
iris. The iris has the normal cellular appear- 
ance of the infantile iris. The ciliary body is 
also cellular but normal. 

Behind the lens is a delicate connective- 
tissue membrane arising from the pars plana 
of the ciliary body. In one area it is thick- 
ened and contains lymphocytes and endo- 
thelial cells. The retina is completely detached 
on one side as far as the ciliary processes 
and on the other halfway along the pars 
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plana, and is bunched behind the lens. The 
choroid is normal. 


Basy M (Case 9) 


Left eye (fig. 7). The eye measures 17 
mm. by 16 mm. The cornea is normal, The 
pectinate ligament is very prominent and 
there are wide spaces between the strands. 
The iris is cellular and there is a thin strand 
of fibrous tissue occluding most of the pupil. 
The iris is adherent to the lens in the an- 
terior portion. The lens is normal. 

The tissues of the ciliary body are edema- 
tous, and there is marked proliferation of 
the clear cells to form a cyclitic membrane. 
This membrane is thick and, in its central 
portion, acellular, except for a few small 
round cells. The choroid is cellular but nor- 
mal. 

The retina is completely detached and 
bunched in a mass behind the lens, while 
the optic nerve has been dragged into the 
globe. The vitreous shows a few large ir- 
regularly shaped cells. 


COMMENT 


These slides confirm, in the main, Wolff’s 
(1950) opinion and there seems no doubt 
that the retrolental membrane is a cyclitic 
membrane. In none of the three eyes, how- 
ever, does the detachment extend far along 
the pars plana, So in these cases it may be 
supposed that the retinal detachment com- 
menced after the third or fourth month of 
intrauterine life since after that time the 
clear and pigment cell layers are firmly 
united. 

The cells found in the cyclitic membrane 
are mainly fibroblasts and there are a few 
lymphocytes and endothelial cells. Poly- 
morphs are absent and the condition seems 
to be one akin to that seen to follow long- 
standing detachments of the retina in adults. 

Delay in retinal coaptation (which is a 
form of retinal detachment) has been found 
to occur in approximately 50 percent of pre- 
mature babies; however, in all but 17 per- 
cent of babies weighing 3.5 lb. (1,600 gm.) 
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or less at birth it clears up without serious 
results. For some reason, of which we are 
still ignorant, in 17 percent it goes on to pro- 
duce retrolental fibroplasia. 

Not only is the cause of retrolental fibro- 
plasia obscure, but the nature of the condi- 
tion is still in dispute. Terry (1943) con- 
sidered it congenital, Wolff (1950) thought 
it inflammatory, Klien (1949) was of the 
opinion that it was neoplastic, and Reese and 
Blodi (1951) suggested it had some relation 
to adrenal function. 

It would appear that a rational explanation 
of its origin must take into account the fol- 
lowing facts: 

1. Certain features of the condition are 
normal in fetuses of 24 to 36 weeks, namely : 
(a) Looseness of the inner layer of the optic 
cup on the outer; (b) dilatation of retinal 
and choroidal blood vessels (See Figure 170, 
Mann: Development of the Human Eye. 
2nd edition); (c) anterior chamber deep in 
the periphery and shallow in the center; (d) 
presence of remains of glial and angioblastic 
tissue of fetal intraocular blood system. 

2. Pure arrests of development are rare 
at any stage but practically all developmental 
anomalies arise as an arrest to which is added 
a superimposed aberration of development, 
extended in time and probably representing 
an attempted adjustment of adjacent parts to 
each other after the dislocation caused by the 
initial arrest. (Thus, as was shown long ago 
by von Szily, both coloboma of the choroid 
and orbital retinal cysts can be followed 
experimentally over a period of a week or 
more in rabbits, during which time the devel- 
oping abnormality follows a definite course of 
abnormal growth ending in the finished clini- 
cal entity at birth.) 

3. The normal human fetus in utero is 
always cyanosed since, owing to the peculiari- 
ties of the placental circulation, none of the 
arteries carry pure arterial blood, Even the 
oxygen content of the blood in the umbilical 
vein is lower than that of the maternal ar- 
terial blood. Since high oxygen concentra- 
tions are toxic to adults it is possible that 
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even “normal” concentrations are toxic to 
immature tissues. 

In view of these points it seems possible 
that retrolental fibroplasia can be considered 
as an arrest of intraocular development at 
the moment of or soon after birth (prema- 
ture) followed by an abnormal aberrant 
growth largely “compensatory.” 

The toxic agent may well be oxygen, as 
suggested by Dr. Kate Campbell, either, 
doubtfully, in the ordinary inspired air, or, 
more likely, in the air of an oxygen tent. 
Some effects of the heightened metabolism 
could well be stimulation of mitosis, hence 
overgrowth of glial and fibrous tissue, in- 
crease of vascularity, and increased growth 
rate of the inner layer of the optic cup lead- 
ing to further detachment. The predisposing 
factors (delayed retinal coaptation, dilated 
blood vessels, and glial and fibroblastic rem- 
nants) are bound to be present in all prema- 
tures of 24 to 36 weeks. 

Thus we may be witnessing clinically the 
developing stages of an anomaly, rather than 
the results of infection, heredity, deficiency, 
or metabolic disease as various observers 
have suggested. 

The prematurity provides the initial arrest 
of development and the administration of 
excess oxygen, by providing a more or less 
continuously abnormal environment, stimu- 
lates the superimposed aberrant development. 

It is also likely that this affords an ex- 
planation of Krause’s findings of coinciden- 
tal abnormalities of the central nervous sys- 
tem, since similar arrest and aberrance could 
occur in any tissue or organ which has not 
reached full differentiation at the time of 
the premature birth. 


CASE HISTORIES 
No accurate records have been kept of 
the amount of oxygen given to each child, 
but all the children in the following case 
histories who were born at the Women’s 
Hospital were kept for a week or more in an 
oxygen cot in which the percentage of oxy- 


gen was between 40 and 60. Oxygen was 
given very liberally with the object of pre- 
venting any cyanosis developing rather than 
for treating cyanosis. 


Case 1 

Baby D. B. This female child was one of twins 
born at the Women’s Hospital, Melbourne, on 
August 29, 1949. The other child failed to survive. 
The birth weight was two Ib. 10 oz. (1,200 gm.) 
and the child was born after 32 weeks of preg- 
nancy. 

When seen for the first time on December 9, 
1949, the right fundus showed large gray masses 
peripherally, and the left eye showed gray masses 
above and laterally and some dilation of the ret- 
inal veins. 

Ten days later a-tocopherol acetate (50 mg., 
twice daily) was commenced. On January 13, 1950, 
the right retina was almost completely detached 
except centrally while the left eye was completely 
detached and there was a retinal fold running from 
the 12-o’clock position to the 4-o’clock. There was 
a posterior synechia at the 4-o’clock position. 

By February 10, 1950, the anterior chamber was 
shallow particularly in the left eye, but otherwise 
the signs were unchanged. On April 14, 1950, the 
retrolental membrane was complete in the right eye 
and, in the left fundus, the retina was returning to 
position and showed large white masses and shining 
crystals. The fold was still present. 

The right eye remained unchanged but the condi- 
tion in the left eye slowly subsided so that by Sep- 
tember 8, 1950, a good view of the replaced retina 
was obtainable. It showed crystals, white areas, and 
pigmentation. The child, when seen on January 12, 
1951, appeared to have no perception of light in 
either eye (would not fix a light) and had nystag- 
mus. 

When seen on April 14, 1951, the mother reported 
that she thought the child, now aged 20 months, 
could see large objects. It was noted that the iris 
in both eyes was brown, the right eye had a com- 
plete retrolental membrane. The fundus of the left 
eye had a massive white area with many glistening 
crystals over the whole temporal half, The nasal 
half appeared normal. Behind the lens on the tem- 
poral side there was a thick retrolental membrane 
corresponding in position to the damaged retina. 


Case 2 

Baby B. This male child was born at the Wom- 
en’s Hospital, Melbourne, on May 14, 1950, at the 
2%h week of gestation and weighed two Ib. 8 oz. 
(1,150 gm.). For three days after birth it suffered 
from melena, and, six weeks after birth since its 
hemoglobin was 56 percent, a transfusion was 
given. A fortnight after birth, vitamin E (150 mg., 
per day) was commenced. On July 7, 1950, it de- 
veloped an upper respiratory tract infection for 
which streptomycin and aureomycin were given. 
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The eye was first examined on July 14, 1950, when 
a peripheral gray detachment was noted in the right 
eye. The left eye was normal. On August 11, 1950, 
the blood vessels were noted to be greatly dilated 
and there were large gray retinal detachments in 
both eyes. The left eye showed early formation of 
a retrolental membrane. 

One month later there was a complete retro- 
lental mass in both eyes, but it was thinner in the 
center so that a central red reflex could be ob- 
tained. 

The right eye, when examined one month later, 
showed a widely dilated pupil which exposed the 
ciliary processes as described by Terry. The left 
eye still showed a membrane which was thinner in 
the center. 

A fortnight later the right eye developed an acute 
rise in tension but responded to intensive eserine 
therapy. No further change was seen when the 
infant was last examined on February 9, 1951. 


Case 3 


Baby R. B. This female infant was born at the 
Women’s Hospital, Melbourne, on January 19, 
1949, at the 22nd week of gestation and weighed 
one Ib., 7 oz. (700 gm.). It was not examined until 
December 9, 1949, when the left eye was found to 
have a complete retrolental membrane. The right 
eye was normal. 


Case 4 


Baby M. C. This male infant was born at a 
small private hospital, and immediately transferred 
to a Children’s Hospital in Melbourne, on June 2, 
1949, after 26 weeks of gestation and weighed two 
ib. 12 oz. (1,270 gm.). It was one of twins but the 
other twin died soon after delivery. Because the 
child would not follow a light it was examined 
under general anesthesia on December 1, 1949. 

The right fundus showed an atrophic retina with 
patches of pigmentation. The disc was very pale 
and had a sharp medial edge, while the blood ves- 
sels were confined to the temporal edge and entered 
around the edge of the disc. The diagnosis made 
was that of ectasia of the disc. The eye was blind. 

The left eye showed a fine retrolental membrane, 
through which a faint red reflex was obtainable, 
through the lower half which appeared thinner 
than the rest. There were some thin blood vessels on 
the membrane. There was persistence of the pupil- 
lary membrane over a fanlike area in the upper 
nasal quadrant. The left lens was needled by Dr. 
A. S. Anderson on December 28, 1949, but the lens 
did not absorb. The eye was blind. 


Case 5 

Baby P. G. This male child was born at the 
Women’s Hospital, Melbourne, June 1, 1949, at the 
30th week of gestation and weighed two Ib. 9 oz. 
(1,160 gm.). It was one of twins, but the second 
twin died 32 hours after birth. Since it seemed 
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possible that he would develop retrolental fibro- 
plasia, his eyes were protected from light. When 
examined on October 4, 1949, there were complete 
retrolental membranes and nystagmus in each eye. 


Case 6 

Baby B. H. This female infant was born at the 
Women’s Hospital, Melbourne, December 17, 1948, 
after 32 weeks gestation and weighed three Ib. 7 oz. 
(1,570 gm.). One month after birth it developed 
fever for which it was given penicillin, sulfanila- 
mide, and oxygen. On May 5, 1951, it could only 
see light. The right eye shows a complete retro- 
lental membrane and in the temporal half of the 
left eye, the retrolental space is covered by mem- 
brane. 


Case 7 


Baby H. This female child was born at the 
Women’s Hospital, Melbourne, on March 6, 1950, 
at 22 weeks’ gestation and weighed two Ib, 2 oz. 
(960 gm.) 

When examined on July 14, 1950, the right eye 
showed a large strand of fibrous tissue anteriorly 
behind the lens connecting with a retinal fold 
which ran back to the disc posteriorly. It was situ- 
ated in the 9-o’clock position on the retina and just 
below it was a small vitreous hemorrhage. The 
left eye showed large gray masses below. 

The infant was examined at monthly intervals. 
When last examined on April 13, 1951, the right 
fundus showed a white patch of atrophy just above 
the macula and a fold of retina in the 9-o’clock 
position running from the disc toward the retro- 
lental space where is a connective-tissue membrane 
spread over the lens from the 9-o’clock to the 
7-o'clock meridian. The left eye showed the retina 
back in place. Both eyes were myopic. 


Case 8 


Baby L. This female infant was born at the 
Women’s Hospital, Melbourne, July 14, 1950, and 
died on December 20, 1950. Both eyes were ob- 
tained after death (fig. 5, right eye). The birth 
weight was two Ib. 11 oz, (1,230 gm.) and the 
gestation period was 28 weeks. A week after birth 
she developed pneumonia for which she was given 
penicillin, and a week later a transfusion was given. 
By July 13, 1950, hydrocephalus was obvious. 

The eyes were first examined on August 30, 1950, 
six weeks after birth. In both eyes large gray 
masses were visible above. 

Six weeks later there were large masses in the 
right peripheral fundus and the vitreous was hazy. 
The left eye showed a complete retrolental mem- 
brane. At this time the circumference of the head 
was 16 inches (40 cm.). 

Ultimately both anterior chambers became very 
shallow and a complete membrane had formed 
behind each lens before death. A full post-mortem 
examination was not performed so that the cause 
of the hydrocephalus remains unknown. 
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Case 9 

Baby M. This male child was born at the Wom- 
en’s Hospital, Melbourne, January 17, 1948, at the 
30th week of gestation, and its birth weight was 
three Ib. 3 oz. (1,450 gm.). When seen on May 21, 
1948, there was a complete retrolental membrane in 
the left eye and the eye was excised on June 4, 
1948, because of the suspicion of glioma. 

The right eye was normal. 


Case 10 

Baby L. M. This girl was born at the Women’s 
Hospital, Melbourne, on August 10, 1949, and 
weighed one Ib. 14 oz (850 gm.). It was at the 
32nd week of gestation. When seen on September 8, 
1950, the cornea of the right eye was opaque and 
edematous, the anterior chamber was very shallow, 
and no view of the lens could be obtained. In the 
left eye there was a complete retrolental mem- 
brane. In addition to the above defects the baby 
also has bilateral congenital dislocation of the hips. 


Case 11 

Baby McG. This boy was born at a private hos- 
pital in Melbourne, on May 11, 1950, at 30 weeks’ 
gestation, and weighed two Ib. 9 oz, (1,160 gm.). 
He became very edematous immediately after birth. 
The first eye examination on July 3, 1950, showed, 
in the right eye, masses nasally and, in the left 
eye, in the upper nasal and temporal quadrants. 
From the latter a strand of fibrous tissue ran into 
the vitreous. 

When seen two months later, there was a com- 
plete retrolental membrane in each eye. No further 
change has occurred since, except that the anterior 
chambers have become very shallow and a fibrous 
tissue membrane is growing across the pupil. 


Case 12 

Baby McK. This female infant was born at the 
Women's Hospital, Melbourne, on August 2, 1950, 
weighing two Ib. 11 oz. (1,230 gm.), at the 28th 
week of gestation. 

It was first seen on October 13, 1950, but was 
difficult to examine and no abnormality was seen. 
However, when seen on November 16, 1950, there 
was a large retrolental mass and membrane over 
the nasal side of the right eye and, in the left eye, 
vitreous opacities were marked. 

A fortnight later there was a complete membrane 
in the right eye and, in the left eye, a mass had 
appeared below and nasally. On February 20, 1951, 
there was a complete membrane in each eye and 
both eyes showed very shallow anterior chambers 


and synechias. 


Case 13 

Baby McC. This male child was born at the Wom- 
en’s Hospital, Melbourne, on October 8, 1948, at 30 
weeks’ gestation, and weighed three Ib. 2 oz. 
(1,420 gm.). It was not seen by me until March 9, 
1951, when it showed a complete membrane in the 
right eye. The left eye showed a shallow anterior 


chamber, corneal opacities, and edema. The left 
pupil was small and the eye shrinking. 


Case 14 

Baby McQ. This boy was born at the Women’s 
Hospital, Melbourne, January 16, 1949, at 32 weeks’ 
gestation and weighed three Ib. 1.5 oz. (1,410 gm.). 
It was first seen on March 3, 1951. 

The right eye showed a retinal fold running from 
the disc to the posterior lens capsule, joining there 
a fine connective-tissue stroma behind the lens. The 
fold was at the 7-o’clock position. A similar picture 
was present in the left eye but the fold was at the 
4-o’clock position. The child is not blind and is 
able to distinguish such objects as spoons. 


Case 15 

Baby H. N. This female child was born at the 
Women’s Hospital, Melbourne, on May 26, 1948, 
weighing one Ib. 11 oz. (790 gm.) at 28 weeks’ 
gestation. Four months after birth a complete 
retrolental membrane was present in the left eye 
and a partial membrane in the right. A year later 
both eyes showed sudden rise in tension which sub- 
sided with intensive eserine treatment. Nine months 
later the left eye again became glaucomatous but 
responded to treatment. 


Case 16 

Baby P. This female infant was born at the 
Women’s Hospital, Melbourne, and was one of 
twins born on June 15, 1950. The other twin died 
soon after birth. The birth weight was two lb. 
5 oz. (1,050 gm.), and the period of gestation was 
28 weeks. 

When three weeks old, it developed pneumonia 
for which streptomycin and aureomycin were given. 
On July 27, 1950, it was given a transfusion for 
anemia and a fortnight later again developed pneu- 
monia for which streptomycin and penicillin were 
given. 

When examined on September 8, 1950, there was 
a dark mass on the temporal side of the right 
fundus and a more centrally situated mass in the 
left fundus. On September 16, 1950, the right eye 
showed a retrolental membrane and the pupil was 
bound down with posterior synechias. The left 
eye showed a similar picture with the addition of 
corneal edema. 


Case 17 

Baby S. This male child was born at the Wom- 
en’s Hospital, Melbourne, on December 10, 1948, 
and weighed three Ib. 8 oz. (1,600 gm.) at 28 weeks’ 
gestation. 

When examined on June 20, 1949, the right disc 
was covered with connective tissue, giving it a 
fuzzy appearance, and gave the appearance of a 
coloboma. In the left fundus there was a retinal fold 
stretching from the disc to the ora serrata in the 
temporal retina. One and a half years later the 
fundus appearance was unchanged and the child 
had sufficient vision to see small coins. 
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Case 18 

Baby R. S. This girl was born at the Women’s 
Hospital, Melbourne, on May 8, 1949, at the 26th 
week of gestation and weighed two Ib. 9 oz, (1,160 
gm.). Eight weeks after birth it received a trans- 
fusion for anemia. 

When examined on July 28, 1949, there were 
complete retrolental membranes, with multiple 
hemorrhages on the surface, in each eye. No red 
reflex could be obtained. Three months later the 
condition was unchanged. 


Case 19 

Baby T. This male infant was born at the Wom- 
en’s Hospital, Melbourne, on October 14, 1950, at 
30 weeks’ gestation and weighed three lb. 8 oz. 
(1,600 gm.). It was first examined on November 
10, 1950, and the blood vessels in the right fundus 
were found to be somewhat dilated and there was 
a dense vitreous haze in the left eye. 

When examined four weeks later, there were 
large gray masses in the peripheral retina of the 
right eye and, in the left eye, there was a gray 
mass, 10 disc diameters across, situated at the pos- 
terior pole of the eye. The vitreous opacities were 
less. 

A month later, the masses in the right eye were 
smaller and the gray mass in the left eye was whiter 
and resembled choroiditis. Two months later this 
mass was still smaller and the vitreous opacities 
were larger and more discrete, so that a better 
view could be obtained of the fundus. The child 
is still under observation. 


Case 20 

Baby T. This male child was born at the Wom- 
en’s Hospital, Melbourne, on April 12, 1948, weigh- 
ing three ib. 3 oz. (1,450 gm.) at 28 weeks’ gesta- 
tion. He was examined on July 17, 1950, when it 
was found that he was only able to distinguish 
large objects (such as a pencil held at a distance 
of one meter). 

Examination under a general anesthesia showed 
that, on the posterior surface of the right lens, 
there was a thin connective-tissue membrane cover- 
ing the lower half of the surface. The fundus could 
be seen by looking over the membrane and it was 
normal. The posterior surface of the left lens was 
completely covered by a fine membrane through 
which, however, a red fundus reflex was obtain- 
able, although no fundus details could be seen. 

The child was mentally retarded. At the age of 
three years, he was not as advanced as his two- 
year-old sister. 
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Case 21 

Baby T. This male child was born at the Wom- 
en’s Hospital, Melbourne, August 15, 1950, at 36 
weeks’ gestation and weighed three Ib. 7 oz. (1,570 
gm.), When examined on January 12, 1951, there 
was a complete retrolental membrane in each eye 
and the anterior chambers were very shallow. A 
thin fibrous tissue membrane occluded both pupils. 
When seen on September 14, there was no change 
in either eye. 


Case 22 

Baby W. This male infant was born at the Wom- 
en’s Hospital, Melbourne, on January 27, 1948, 
weighing two Ib. 5 oz. (1,050 gm.), at the 26th 
week of gestation. It had an infected cord for 
which penicillin was given and, a fortnight after 
birth, developed pneumonia. A month later a trans- 
fusion was given because the hemoglobin had fallen 
to 64 percent. 

When seen on November 18, 1948, the fundi were 
pale and there were grayish masses at the periphery. 
When seen on July 13, 1951, both fundi showed 
large white areas of degeneration and there were 
incomplete retrolental membranes. 


Case 23 

Baby W. This girl was born at the Women’s 
Hospital, Melbourne, on June 14, 1950 at 29 weeks’ 
gestation and weighed two Ib. 14 oz. (1,300 gm.). 
Two days after birth it was edematous and its 
hemoglobin was 162 percent. Neptal was given. On 
July 15, 1950, it developed an upper respiratory 
tract infection for which streptomycin and penicil- 
lin were given. On July 29, 1950, a transfusion was 
given. 

When the eyes were first examined a month later, 
there were large gray masses in the right fundus 
and many vitreous opacities. The left eye showed 
a complete retrolental membrane over which 
coursed fine vessels. 

A month later there were complete membranes 
in both eyes and the anterior chambers were very 
shallow. A month later synechias were present in 
the left eye. 
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CONGENITAL AND FAMILIAL ENDOTHELIAL DEFECTS* 


Jesse M. Levirt, M.D., I. Lioyp, M.D. 
Brooklyn, New York 


The common feature of this case group is 
seepage of the aqueous, through congenital 
or acquired defects in Descemet’s membrane 
and its endothelial lining, into the corneal 
stroma with serious effects upon its clearness 
and vitality. In the acquired group are those 
cases of traumatic defects due to birth in- 
jury or which may develop, usually in older 


Fig. 1 (Levitt and Lloyd). Embryonic lens 
separating from the ectoderm. (Reprinted from 
Fischer: Arch. f. Ophth., 130:517, 1930.) 


* Presented at the 86th annual meeting of the 
American Ophthalmological Society, Hot Springs, 
Virginia, June, 1950. 


persons, without known cause. The birth- 
injury group is easy to diagnose and will 
not be included in this paper. 

The etiology of the congenital cases was 
traced some years ago because other serious 
defects shortened the lives of the infants in- 
volved. At first cloudy corneas of infants 
were thought to be scars of healed ulcers or, 
if seen very early, were attributed to intra- 
uterine inflammation. When the defects in 
the postcorneal surface were first noted, the 
term internal corneal ulcer was used, Peters, 
however, showed that these lesions were due 
to defective separation of the ectoderm (fig. 
1) and the lens anlage, associated with other 
defects following delayed or defective for- 
mation of the anterior chamber. 

The associated defects include embryo- 
toxon corneae posterius, persistent pupillary 
membrane remnants (some attached an- 


Fig. 2 (Levitt and Lloyd). Baby L. Congenital 
corneal opacities. 
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teriorly) pyramidal and anterior polar 
cataracts, and congenital hydrophthalmus. 

As an example of congenital corneal cloud- 
ing, we have the eyes of Baby L. delivered 
with forceps, January, 1950, without marks 
of any kind upon the face or head, and ex- 
amined within the next 24 hours. 

Both corneas showed an oval bluish gray 
cloud (fig. 2) involving the stroma of the 
nasal two thirds of each cornea in the ocular 
fissure. At the nasal side of the left limbus 
was a small congerie of vessels which dis- 
appeared in the first few weeks. The con- 
junctivas were clean and white, eliminating 
as cause the effects of silver nitrate or other 
irritating material. There were no signs of 
syphilis and the mother’s Wassermann re- 
action was negative. 

The child had lateral nystagmus with 
periodic spastic turning down of the eyes 
and was not interested in a test light. By the 
10th week the nystagmus has lessened and a 
flashlight attracted her attention. 

A few such cases have been reported with 
microsections and, from the report by Mohr 
(figs. 3 and 4) the lesions of a similar case 
are shown, with bleb formation, and later 
lessening of the involved area. The section 
shows the large defect in Descemet’s mem- 
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Fig. 3 (Levitt and Lloyd). Congenital corneal 
opacity. Two months between first and last illustra- 
tions. (Reprinted from Mohr: Klin. Monatsbl. f. 
Augenh., 48:(2) 340, 1910.) 
brane and its endothelial covering and the 
changes in the corneal epithelium and the 
stroma beneath. 

Another type of congenital defect is the 


Fig. 4 (Levitt and Lloyd). Congenital defects in Descemet’s membrane and endothelium. This is 
a section of the left eye shown in Figure 3. (Reprinted from Mohr: Klin. Monatsbl. f. Augenh., 48:(2) 


340, 1910.) 
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Fig. 5 (Levitt and Lloyd). Congenital corneal 
opacity with pupillary membrane remnants attached 
to posterior corneal surface. 
superficial opaque sector continuous with and 
of the same color and appearance as the 
sclera. It gives the impression that this par- 
ticular sector retained the opacity of the em- 
bryonic cornea (fig. 5). 

The stroma is not entirely clear elsewhere 
particularly in the region where persistent 
pupillary-membrane strands are attached to 
the posterior corneal surface. The eye is 
smaller than normal, the vision nil, an an- 
terior polar cataract and a persistent hyaloid 
artery are present. All of these defects, ex- 
cept, perhaps, the opaque sector can be at- 
tributed to defective separation of the em- 
bryonic lens from the ectoderm and subse- 
quent seepage of aqueous into the corneal 
stroma. We have no explanation why the one 
sector did not change from the opacity of 
early embryonic life to the normal clear 
cornea, 

Congenital cases seen in early life require 
differentiation from embryotoxon and its 
variations, pernicious effects of caustic 
agents (overstrong nitrate of silver), in- 
herited syphilis, birth injury, and the cloudy 
cornea of congenital hydrophthalmus. 

Typical embryotoxon is easily distin- 


guished but there may be opaque sectors run- 
ning into the corneal layers. The opacity of 
birth injury is a unilateral porcelain-white 
opacity due to a misplaced forceps tip press- 
ing the eye against the pulley of the superior 
oblique. Congenital syphilis should not be 
difficult to diagnose. 


FAMILIAL INCIDENCE 


Instances of congenital corneal opacities 
occurring in families have been reported and 
we report the eyes of three adults in a family 
of six siblings. The parents are Italian and 
second cousins. The children of the T. 
family are: 

AcE 
(years) Status 
Affected 


Normal 
Not seen 
Affected 
Affected 

Normal 


SIBLING 
John 

Son 
Daughter 


Benny 
Son 


John, aged 30 years, is married, has normal six- 
year-old daughter, and works as a roofer. He came 
to Dr. Place’s clinic at the Brooklyn Eye and Ear 
Hospital in October, 1949. His parents recognized 
defective vision at birth. He attended sight-con- 
servation classes and finished three years of high 
school but had to stop because of his eyes. He never 
wore glasses. 

Vision: O.D., 20/300 with a —2.25D. sph. > 


‘ 


Fig. 6 (Levitt and Lloyd). J. T., right eye, 
vision: 20/70, with correction. Distorted image of 
the ophthalmometer mire. 
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—2.5D. cyl. ax. 30° = 20/70; O.S., 20/300 with a 
—2.25D. sph. > —2.5D. cyl. ax. 150° = 20/60. 

Glycerin clears the cornea somewhat but not 
enough to allow a view of pupil or fundus. Tension: 
normal, O.U. (fig. 6). 


Case 2 


Frances, aged 37 years, is single and has been 
employed as a feeder in a candy factory for 15 
years. She has a speech impediment and is hard of 
hearing. She did not talk until 10 years of age, is 
very shy, and never attended school. She never wore 
glasses, Vision: O.D., 20/100 with a —1.0D. sph. 
=> —L5D. cyl. ax. 90° = 20/70; O.S., 2/400, not 
improved. There is slight horizontal nystagmus. 
The left cornea is very cloudy and waterlogged and 
stains diffusely with fluorescein. Tension: Normal, 
0.U. 


Case 3 

Benny, aged 42 years, is married and has one 
normal daughter, aged 15 years. He is employed as 
a “stayer” (putting corners on paper bo:xes). 

He learned Braille in a school for blind. then at- 
tended sight-conservation classes up to 7B in gram- 
mar school. He has been treated for his eye condi- 
tion in various places. In 1948 he attended the Long 
Island College Hospital where tension was found 
to vary from 33 to 50 mm. Hg for the right eye 
and 26 to 38 mm. Hg for the left by McLean tonom- 
eter. 

Vision at the first visit: Fingers at one foot and 
light perception, improved to 2/60, O.U. 

When seen by Dr. Levitt vision was: 4/400 and 
10/400 and was improved by a —9.0D. sph. to 
15/400 and 20/200. Glycerin clears the cornea very 
much for a time. In February, 1950, the tension 
was 30 and 18 mm. Hg (Schigtz). Vision is much 


Fig. 7 (Levitt and Lloyd). B. T., left eye, 
vision ; 20/200. Distorted image of ophthalmometer 
mire. 


Fig. 8 (Levitt and Lloyd). Mrs. P. Vision: 20/30, 
varies from day to day. Cornea guttata. 


improved on a clear sunny day and dimmer when 
cloudy or rainy (fig. 7). 
CoMMENT 

The corneal surfaces of all of these patients are 
smooth and polished but undulating, as the illustra- 
tions of the ophthalmometer mires of the two men 
show, except when Benny’s tension is raised or the 
left eye of the sister shows edema of the cornea. 
The cloud is definitely in the corneal stroma, in- 
volves the entire cornea, and obscures the pupils. 

We hope to be able to continue observation of 
the eyes of the children of these siblings to see if 
changes similar to those of the T. family appear. 

In 1910, Fuchs described an epithelial 
dystrophy of the cornea featured by surface 
edema, lowered sensitivity and vitality, and 
a marked tendency to glaucoma. Some years 
passed before Vogt, Basil Graves, and Harry 
and Jonas Friedenwald, using the slitlamp, 
associated these lesions of the anterior sur- 
face of the cornea (fig. 8) with the anteced- 
ent endothelial dystrophy commonly referred 
to as “cornea guttata.” Later Vogt and Ver- 
hoeff reported the microscopic features 
found on the posterior corneal surface in 
cases of this type. 

Goar has pointed out that many older per- 
sons have typical “cornea guttata” without 
serious interference with vision or anterior- 
surface changes later. Nevertheless, the 
change from a quiet eye with typical cornea 
guttata to the serious state of Fuchs’s 
dystrophy does occur spontaneously, after 
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Fig. 9 (Levitt and Lloyd). Early stage of Fuchs’s 
dystrophy. 


cataract surgery or debilitating illness and 
may be familial. 

We would refer first to a mother and 
daughter with the typical endothelial changes 
to illustrate the vagaries of the Fuchs’s type. 

Mrs. L. has been under observation for 16 
years, The posterior bedewing was first 
noted six years before lens changes required 
a combined intracapsular extraction. Not 
even the slightest aggravation of the condi- 
tion has been noted in the four years since. 

The daughter has been under observation 
for 28 years, coming first at the age of 13 
years for left convergent strabismus, with 
vision of 20/20 in the right eye and 10/70 
without improvement in the left. During the 
past eight years, the right eye has suffered 
attacks of surface edema and sharp lowering 
of acuity. The amblyopic eye, with the same 
bedewing of the posterior surface of the 
cornea, has never given trouble and neither 
mother nor daughter have shown an increase 
in tension. Complaint was first made at the 
age of 21 years. 

Upon awakening the vision was blurred 
but cleared later in the day (fig. 9). After 
several of these attacks, she came to the 
office with the vision down to 20/40 and a 
patch of corneal edema over the pupil area. 
She now wears an “expansion shield” 


steadily and has had no attacks for the past 
three years. 

An example of activation of bilateral cor- 
nea guttata by cataract surgery is the case of 
Mr. A. B., aged 56 years, who came because 
vision of the left eye dropped to finger 
counting at three feet in two years. With 
the right eye he could read 20/20 less a few 
letters, the lens was clear except for a sector 
in the temporal periphery. Operation was not 
advised at that time but postcorneal bedew- 
ing was noted in bot eyes. 

A year later the cloudy sector of the right 
lens involved the pupil area and operation 
upon the left eye was done by Dr. Buonagura 
with complete success. Soon after the cornea 
was uncovered, its surface became cloudy, 
the eye became irritable and sensitive to light, 
and the sensitivity dropped. Pilocarpine and 
dionin were used and an expansion shield 
was fitted to the spectacle frame. 

After two months the vision improved 
from 10/100 to 10/20 with correction and 
later became 20/25, J1, He carried the shield 
about with him but has had no occasion to 
use it recently. In the next year the vision 
of the right eye failed rapidly and he asked 
that it be operated. Dr. Buonagura operated 
successfully but, when the cornea of the right 
eye was uncovered, edema of the corneal 
surface developed (as it had in the left eye) 
and the vision dropped to 10/200. 

The vision improved in two months to 
20/40, J2, using the protective device and 
dionin locally. The cornea is insensitive to a 
wisp of cotton and the typical bedewing of 
the posterior surfaces is now as it was when 
he was first seen. In addition, there are bits 
of fibrin in the eye recently operated. 

In neither of these cases operated for 
cataract have we ever seen contact of vitre- 
ous and posterior corneal surface and both 
cases were studied under the slitlamp as soon 
after the operation as practical. Less favor- 
able results after operation, with advanced 
changes of the anterior corneal surface and 
final loss of vision, are illustrated in Figure 
10. 
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Fig. 10 (Levitt and Lloyd). The patient in this case was aged 74 years. Epithelial dystrophy four months 
after cataract extraction. 


A debilitating illness may also provoke a 
quiet case into vicious activity. Miss C., aged 
67 years, broke an ankle and was confined 
to bed for a month. She was grossly over- 
weight and there were complications that 
prevented her from getting about and de- 


Fig. 11 (Levitt and Lloyd). Miss C., aged 67 
years, Late stage of Fuchs’s dystrophy. Eye is 
quiet but vision is very poor because of subepi- 
thelial tissue. 


layed attention to the eyes which read 6/200 
and 12/200, with both corneas cloudy and 
edematous at the first visit (fig, 11). The 
protective device was used and the eyes be- 
came white and quiet but, owing to the 
dense layer of the new tissue beneath the 
epithelium, vision was down to large objects, 

Although there were no signs of glaucoma 
at the time, pilocarpine was prescribed for 
steady use in each eye at night. After a time 
she stopped its use and, when seen one year 
later, both eyes were hard and vision nil. The 
marked tendency to glaucoma in advanced 


Fig. 12 (Levitt and Lloyd). Moist chamber at- 

tached to right spectacle lens. Expansion shield 

attached to left spectacle lens is removable. 
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endothelial dystrophy suggests that we have 
not yet found the real cause of the disease 
(fig. 12). It is impossible to tell in many 
cases whether the dystrophy preceded the 
glaucoma or not. 

Corneal edema, with lowered sensitivity 
and tendency to formation of blisters and 
ulcers, is found in herpes, its recurrences, 
and sequellae ; but is limited to the surface 
primarily. 

Discussion 

Dr. F. H. Vernoerr: The endothelium of 
the cornea looks like a simple tissue which, 
if injured, would immediately restore itself. 
On first impression, it is difficult to see how 
it could cause any lasting trouble. But when 
we consider the matter further, we realize 
that the endothelium is a very special tissue, 
different from any other in the body. The 
embryologists have pointed out that it is not 
endothelium like the endothelium of the 
blood vessels and lymphatics. It should not 
be called endothelium but it has been called 
that so long that the error will continue to 
persist. 

What makes the endothelium so peculiar is 
that it can produce new Descemet’s mem- 
brane. We might say that Descemet’s mem- 
brane is like the internal elastica of the 
arteries but it is not certain that the internal 
elastica of the arteries is produced by en- 
dothelium and Descemet’s membrane does 
not stain like the elastic tissue of the arteries. 
I do not know of any other simple layer that 
will produce a tissue like Descemet’s mem- 
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brane. It does not depend for this on the 
tissue underneath it, because it will produce 
Descemet’s membrane on the iris too. 

Cornea guttata can occur rather early in 
life and exist for years without epithelial 
dystrophy. I do not know how constantly it 
leads to epithelial dystrophy, probably it al- 
ways will finally, but it is evident that the 
cornea guttata itself does not do so. Pre- 
sumably the endothelial dystrophy is due to 
abiotrophy, which means premature senility 
of the tissue concerned. 

Premature senility is often at first as- 
sociated with hyperplasia; thus, in keratosis 
of the skin there is hyperplasia of the epi- 
thelium. There is quite a similarity between 
the retinal pigment epithelium and endo- 
thelium in that, as a result of the hyperplasia, 
both may produce wartlike excrescences and 
both may produce hyalinelike tissue. 

Finally, as the last stage of abiotrophy, 
both tissues may die. In the case I reported, 
which was published by Dr. Lloyd (Am. J. 
Ophth., 27 :237, 1944) in one of his papers 
not long ago, the pigment epithelium showed 
just as marked changes as the corneal en- 
dothelium and in places complete necrosis. 
It seems that what happens in these cases is 
an endothelial abiotrophy at first associated 
with hyperplasia and the production of new 
tissue such as warts and/or new Descemet’s 
membrane and later with death of the en- 
dothelium, permitting fluid to get through the 
cornea and produce the epithelial damage. 
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SUCCESSFUL CORNEAL GRAFT IN A CASE OF ENDOTHELIAL 
AND EPITHELIAL DYSTROPHY* 


Frepertck W. Stocker, M.D. 
Durham, North Carolina 


Experiences with corneal transplants in 
cases of Fuchs’s dystrophy have been dis- 
couraging. Owens and others' report that in 
none of the 10 cases of Fuchs’s dystrophy re- 
ported in this country in which a corneal 
graft had been done had the graft remained 
clear four months or longer. They conclude: 
“Total failure resulted in every instance in 
cases with Fuchs’s dystrophy of the cornea.” 

Castroviejo” lists Fuchs’s epithelial dys- 
trophy among the conditions that do not 
lend themselves to keratoplasty. And Rob- 
erts*® reporting 100 cases of corneal trans- 
plantations done at the Manhattan Eye, Ear, 
and Throat Hospital states that all three 
cases of Fuchs’s dystrophy included in his 
series were failures and concludes that kera- 
toplasty is contraindicated in this disease. 

The European literature does not contain 
such definite judgements; however, the re- 
sults are difficult to compare because in the 
statistics available corneal dystrophies are 
usually referred to as a group without clearly 
differentiating the various types (Nizetic*). 

Paufique, Sourdille, and Offret,® in their 
exhaustive report on corneal grafting pre- 
sented to the French Ophthalmological So- 


* From the McPherson Hospital and Duke Uni- 
versity School of Medicine. 


ciety in 1948, concur in that the chance of 
success for corneal grafts in Fuchs’s 
dystrophy is very slim, but they seem to have 
had at least some partial successes, Per- 
sonally, I had, up to recently, done kera- 
toplasty only in one case of Fuchs’s dys- 
trophy, which also was a failure. 

I have been studying the pathology, 
pathogenesis, and the clinical course of en- 
dothelial and epithelial corneal dystrophy for 
several years and shall report on the results 
in detail in the near future. From these 
studies, it became apparent that, certain con- 
ditions prevailing, corneal grafting might be 
successful even in the presence of Fuchs’s 
dystrophy, if the cases were properly se- 
lected. The case to be reported here gives 
proof of this possibility. 


CASE HISTORY 


C. W. H. (No. 109,345), a 60-year-old 
white man, was first seen at McPherson Hos- 
pital as an out-patient on June 6, 1950. Grad- 
ual loss of vision in both eyes over a period 
of several years was reported. 

Vision: R.E., without correction, 10/400; 
with a +1.5D. sph. > —2.0D. cyl. ax. 100° 
=20/100; L.E., without correction, 10/400; 
with a +1.0D. sph. > —1.5D. cyl. ax. 95° = 
20/200. 
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The diagnosis of bilateral Fuchs’s en- 
dothelial and epithelial dystrophy was made 
and hospitalization was advised for further 
study and possible keratoplasty. On admis- 
sion, October 25, 1950, the following condi- 
tion was found: 

Right eye. Macroscopically, a faint hazi- 
ness comprising the central part of the cor- 
nea could be seen. This area did not exceed 
five mm, in diameter. With the slitlamp, in 
this area the epithelium was found to be 
edematous and some small bullae were pres- 
ent. The stroma was imbibed with fluid and 
the endothelium reduced to occasional cells. 
Farther to the periphery, however, the cor- 
neal edema was absent and a fair amount of 
healthy endothelium could be seen. No 
vascularization of the cornea was present. 

The anterior chamber and iris were not 
remarkable. The lens showed moderate 
nuclear sclerosis. The fundus could not be 
seen in detail. 

Vision: 20/200, with correction. 

Left eye. Almost exactly the same condi- 
tion existed as in the right eye. Vision: 
20/100, with correction. 
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Fig. 1 (Stocker). Section through 
piece of cornea removed from host. 
Irregularity of epithelium with 
signs of edema and beginning bullae 
formation (apart from artefacts). 
Corneal lamellae irregularly ar- 
ranged and with fewer nuclei which 
are degenerated. Note particularly 
that Descemet’s membrane is con- 
siderably thicker than Bowman's 
membrane and shows excrescences. 
The endothelium is completely de- 
generated. 


General physical examina- 
tion revealed essentially normal 
conditions. 

The diagnosis of endothelial 
and epithelial dystrophy was 
confirmed. The patient was 
given full information as to 
the generally poor prognosis of 
keratoplasty in cases of this 
disease. However, it was ex- 
plained to him that it was felt that his particu- 
lar case might present a better than average 
chance due to the confinement of the lesion to 
the central parts and to the presence of a fair 
amount of healthy endothelium in the pe- 
ripheral parts of the cornea. Considering the 
fact that his vision had become progressively 
worse and most certainly would continue to 
do so, the patient was willing to take a 
chance with the right eye which appeared to 
be the worse. 

On October 26, 1950, a partial perforat- 
ing circular corneal transplant, 7.5 mm. in 
diameter, was done, using for donor ma- 
terial an eye obtained through the courtesy 
of The Eye-Bank for Sight Restoration in 
New York. The graft was sutured into place 
with nine edge-to-edge sutures, using the 
special Grieshaber needles. A perfect adapta- 
tion was obtained. 

The piece of cornea removed from the pa- 
tient’s eye was examined pathologically. 
Changes typical for endothelial and epithelial 
corneal dystrophy were found (fig. 1). 

Beginning on the 15th postoperative day, 
one drop of 1.25-percent suspension of cor- 
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Fig. 2 (Stocker). (Right) Large circular corneal graft, apparently clear. Vision : 20/20, with correction. 


(Left) Haziness in central part of cornea due to endothelial and epithelial 


with correction. 


tone acetate was instilled into both eyes every 
two hours. During this treatment, the graft, 
which never had shown but only slight hazi- 
ness, became clearer and clearer. Also the 
cornea in the nonoperated eye improved to 
some degree. The bullae formation of the 
epithelium and the water content of the 
stroma diminished and the transparency in- 
creased. After one month, cortisone was re- 
duced to every four hours, and after two 
months to four times a day. On February 7, 
1951, the graft was found to be perfectly 
clear, The endothelium on the graft was 
clearly visible. There were a few Henle’s 
warts. Vision, with a +5.0D. sph. > —6.0D. 
cyl. ax. 155° = 20/20. Glasses were pre- 
scribed. 

On May 9, 1951, the condition of the 
right eye was unchanged. Vision was 20/20, 
with correction (fig. 2). On December 5, 
1951, the condition was unchanged. 


CoMMENT 


Why was keratoplasty in this case of 
Fuchs’s dystrophy successful and why was 
the operation a failure in most of the re- 
ported instances ? 

Apparently an intact endothelial layer is 
indispensable to keep the graft from becom- 
ing diseased. We have szen a graft acquire 
a condition very closely simulating Fuchs’s 
dystrophy after observing that Descemet’s 
membrane had detached itself from the 
stroma during the postoperative course, 


dystrophy. Vision: 20/200, 


without the recipient cornea suffering from 
this disease. 

Consequently, if the graft is placed in an 
environment that contains practically no en- 
dothelium, it is likely to degenerate with 
endothelial and epithelial dystrophy. On the 
other hand, it often can be seen that Fuchs’s 
dystrophy begins in the central parts of the 
cornea with most of the endothelium gone 
in that area; whereas, toward the periphery, 
large patches of normal endothelium are still \ 
present. 

If a graft with normal endothelium, suffi- 
ciently large to replace most of the diseased 
central part, is transplanted, there might be 
a possibility of the graft’s endothelium join- 
ing up with the comparatively healthy en- 
dothelium of the recipient, The latter condi- 
tion was present in the case herein reported. 

Also of importance to success is the use 
of the sharp Grieshaber needles for direct 
suturing ; these help to give better coaptation 
of a rather large (7.5 mm.) graft. 

The donor material should be obtained 
from a comparatively young person, mini- 
mizing the possibility of transplanting a 
graft that might already have acquired a 
senile degeneration of the endothelium. 


SuM MARY 


A case with typical Fuchs’s endothelial and 
epithelial dystrophy is reported in which a 
keratoplasty has been successful, the graft 
being clear after more than one year and 
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vision improved from 20/200 to 20/20. 

The reasons for success and failure of 
keratoplasty in cases of Fuchs’s dystrophy 
are discussed. It is thought that the possibil- 
ity of success is dependent on the following 
factors : 


1. Cases with complete degeneration of the 
entire cornea should be excluded and the 
operation reserved for cases that show con- 
siderable disease in the central part of the 
cornea, with vision markedly reduced, but a 
fair amount of endothelial cells still present 
in the peripheral parts. 

2. The graft should be rather large; if 
possible all of the definitely diseased parts 
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of the cornea should be replaced. 

3. The graft should be held in place with 
8 to 12 direct sutures, using special Gries- 
haber needles. 

4. Donor material should be derived from 
a young person (less than 40 years of age). 

5. The topical use of cortisone during the 
postoperative course seems to have a bene- 
ficial effect, not only on the graft, but also 
on the dystrophy itself. 

1110 West Main Street. 

At time of proofreading, another case of Fuchs’s 
dystrophy had been successfully grafted, using a 
subtotal perforating graft, nine mm. in diameter, 


with graft being perfectly clear and vision 20/20, 
corrected, after more than two months. 
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The purpose of this experiment is to de- 
termine whether or not syphilis can be trans- 
mitted fom one animal to another by means 
of a corneal graft. From the point of view 
of the clinician performing a corneal graft 
operation, the pertinent question is: “Can 
syphilis be transferred from donor to host if 
the donor’s eye is free from all evidence of 
past or present inflammation even though the 
donor has an undetected early or latent syph- 
ilis?” This question was investigated experi- 
mentally. 


* From the Wilmer Ophthalmological Institute of 
The Johns Hopkins Hospital and University. Candi- 
date’s thesis for membership in the American Oph- 
thalmological Society accepted by Committee on 
Theses. 


AN EXPERIMENTAL STUDY OF THE POSSIBILITY OF 
TRANSMITTING SYPHILIS BY A CORNEAL GRAFT* 


M. Ettiotr Ranpotpn, M.D. 
Baltimore, Maryland 


LITERATURE 


It has been abundantly demonstrated that 
syphilis can be transmitted by blood trans- 
fusion during certain early stages of the dis- 
ease, Uhlenhuth and Mulzer,* and Frithwald? 
showed that the blood from patients in the 
primary stage of syphilis transmitted the dis- 
ease in 84.2 percent of cases tested. In sec- 
ondary syphilis, they found the transmission 
incidence to be 75 percent. 

Brown and Pearce* have shown that the 
blood of a syphilitic rabbit becomes so infec- 
tious between the seventh and 14th day fol- 
lowing inoculation that 5.0 cc. will transmit 
the disease. They concluded that the syphilitic 
virus is present in the blood during the acute 
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or active stage of the infection and, with the 
disappearance of active lesions, the blood 
loses its infectiousness. 

Eberson and Engman‘ tested blood from 
73 individuals with latent or chronic syphilis 
by injection into rabbits’ testes. The results 
were negative. 

The blood of patients in the incubative 
(sero-negative phase) of syphilis is ap- 
parently infectious.’ Morgan® reported 16 
cases; Salkind,® 39 cases; Kliauder and But- 
terworth,’? 35 cases; and Eichenlaub and 
Stolar,® 41 cases. In these patients with early 
incubative syphilis they found the blood of 
such individuals was infectious. 

On the other hand, according to Morgan, 
there is not a single instance reported of in- 
dubitable transmission of syphilis by trans- 
fusion in which the disease was transmitted 
by blood from a donor with well-established 
latent or chronic syphilis (uninfluenced by 
pregnancy). 

McNamara,’ in an emergency, was forced 
to transfuse nonsyphilitic patients with blood 
from chronic syphilitics, No evidence of in- 
fection was found from four to five months 
after transfusion. McCluskie”® states that, in 
his experience, infection during the tertiary 
stage does not occur even though the Was- 
sermann reaction of the blood is positive. 

Despite these rather conclusive statements, 
Moore™ emphasizes that it is not possible 
to set any definite time limit on the infec- 
tiousness of blood, since cases have been 
reported where symptoms have occurred 
from donors infected at least seven years. 
He states that, in blood transfusion, the best 
practical method of avoiding syphilitic infec- 
tion is the rejection of all possible donors 
with syphilis. 

Stokes™ also vigorously emphasized that 
the clinical principle of avoiding transfusion 
infection is not to use blood or serum, spi- 
nal fluid or tissues of persons known to 
have had syphilis without adequate steriliza- 
tion. 

Turner and Diseker’s report indicates 


353 


that the risk of transfusion syphilis is mini- 
mized by the use of blood banks. They 
showed that, in isolated rabbit blood or tissue 
extract, treponemas apparently do not sur- 
vive longer than 72 hours. They conclude 
that under conditions obtaining in blood 
banks, the treponema undergoes complete 
deterioration in citrated whole blood during 
the usual storage period. There is a risk in 
the transmission of syphilis by transfusion 
with freshly stored blood but blood stored 
for four days or longer will no longer trans- 
mit the disease. 

It is interesting to note that their experi- 
ments were performed with fresh tissue ex- 
tract which contained obviously motile trep- 
onemas from which transfusion syphilis 
would be expected to occur. 

While it thus appears well established that 
in latent syphilis, the possibility of transmis- 
sion by blood transfusion is minimal, this 
apparently is not true with tissue extracts. 
Eberson and Engman* isolated treponemas 
in five instances from latent syphilitics— 
three times from inguinal glands and twice 
from the semen. The tissue extracts produced 
typical syphilitic lesions when injected into a 
rabbit’s testis from which it could be re- 
covered and propagated indefinitely. 

This investigation seems to demonstrate 
that those persons giving a history of an old 
syphilitic infection may harbor active trepo- 
nemas in the tissue for years although the 
Wassermann reaction may be negative or 
only slightly positive with cholesterinized 
antigens. 

There is considerable evidence that trepo- 
nemas are present in the eyes of congenital 
syphilitics in the first stages of the disease 
even though the eyes are free of clinical in- 
flammation. Yoshida,** Rumbaur,"* and Fri- 
edenwald** made histologic examinations of 
the eyes of syphilitic fetuses and stillborn 
syphilitic infants and found minor changes 
throughout the uveal tracts in a large per- 
centage of such eyes. Treponemas in the non- 
inflamed corneas of such eyes have been 
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demonstrated by Stock," Bab,"* Waetzold,’® 
Schlimpert,”* and von Hippel.** 

It is, however, not fully agreed that living 
treponemas are present in the corneas of pa- 
tients with active interstitial keratitis. In 
favor of this assumption are the reports of 
von Hippel** who, in 1908, demonstrated by 
Levaditi’s stain that treponemas were present 
in the cornea of a stillborn syphilitic fetus; 
of Igersheimer** who removed a section of 
the cornea of a 14-year-old child with active 
interstitial keratitis and demonstrated trepo- 
nemas in the stained section; and of Clau- 
sen® who also found treponemas in the 
cornea of a four-and-a-half-month-old infant 
(the child later died of a generalized syph- 
ilitic infection). 

However, the Leavaditi technique may be 
misleading and modern syphilologists feel 
that other proof is necessary to establish the 
actual presence of the treponema. Further in 
favor of treponemas being in the cornea is 
the fact that it has been clearly shown by 
transmission experiments that they are in- 
variably present in the corneas of experi- 
mental syphilitic rabbits with spontaneous 
interstititial keratitis. 

There is, however, some clinical evidence 
which has been interpreted as indicating 
treponemas are not present in the corneas of 
patients with interstitial keratitis. If such 
corneas did contain treponemas, one might 
reasonably expect them to be more responsive 
to antisyphilitic therapy than they usually are. 
As Duke-Elder* states, one would not expect 
the well-known refractoriness to treatment if 
the disease was due to the actual presence of 
the treponemas. 

Although it may undoubtedly be difficult 
for arsenical preparations to reach an avascu- 
lar structure, such as the cornea, nevertheless, 
that arsphenamine does reach the cornea is 
shown by the experiments of Woods and de 
Schweinitz** who demonstrated the immedi- 
ate beneficial effect from a single injection of 
arsphenamine in the interstitial keratitis due 
to trypanosoma infection. The Trypanosoma 


equiperdum is, however, infinitely more sen- 
sitive to arsenicals than are treponemas. 

Interstitial keratitis develops only rarely 
in acquired syphilis. The Coéperative Clinical 
Group reported only 0.3-percent incidence of 
interstitial keratitis in 3,244 patients with 
early acquired syphilis. It is well known that 
interstitial keratitis occurs rarely in early 
congenital syphilis where treponemas are 
widely disseminated throughout the body, but 
does occur in late congenital syphilis when 
patients may be receiving strenuous anti- 
syphilitic treatment and when the other syph- 
ilitic lesions are progressing favorably. It 
seems, therefore, that proof as to the actual 
presence of treponemas in the corneas of pa- 
tients with interstitial keratitis is not con- 
clusive. 

Summing this up, it is quite clear that the 
blood and tissue extracts of individuals or 
experimental animals in the early stages of 
acquired or experimental syphilis are defi- 
nitely infectious. It has been shown that 
treponemas are present in the eyes of con- 
genital syphilitics in the early stages of the 
disease. Woods and Chesney” believe they 
lie dormant in the cornea for years, later 
producing symptoms of fluctuations of im- 
munity. 

The existing evidence, however, indicates 
that the blood of individuals with latent 
syphilis is, at best, only occasionally infec- 
tious, especially blood isolated from the body 
for three or four days. It is not established, 
however, that the tissues are equally non- 
infectious. 

As concerns corneal transplantation, the 
essential question is—can syphilis be pro- 
duced in the recipient by the transplantation 
of a cornea from a syphilitic donor, when the 
cornea shows no evidence of any old or active 
inflammation ? This question is an immensely 
practical one, especially in this day of corneal 
banks and the increasing number of corneal 
transplant operations. 

This question was investigated experi- 
mentally in the following manner: 
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EXPERIMENT I 


Using 10 rabbits, each with latent syphilis 
but without a keratitis, corneal grafts were 
performed, the clear corneas from these rab- 
bits serving as donors.* In none of the donor 
rabbits was there any clinical evidence of 
ocular syphilis and, during the course of the 
systemic syphilis, ocular syphilis had not 
been observed. In six rabbits, the graft re- 
mained transparent ; and in four rabbits, the 
graft became either nebulous or completely 
opaque. In no host rabbit was there the 
slightest clinical evidence of syphilitic kera- 
titis. 

After three months, the host rabbits were 
killed. Under rigid aseptic technique, the 
following procedure was carried out on each 
rabbit: 

The whole cornea containing the graft was 
removed in its entirety, washed with saline, 
sliced in several sections, and placed in a 
mortar to which was added 1.0 cc. of sand 
and 2.0 cc. of 80-percent normal saline. The 
corneal tissue was then thoroughly macerated 
and either centrifuged or allowed to stand for 
10 minutes ; 1.0 cc. of the supernatant emul- 
sion was then drawn into a tuberculin syringe 
and 0.25 to 0.5 cc. was injected subconjunc- 
tivally into the right eye and the remainder 
into one testis of a normal male rabbit. These 
rabbits were observed at periodic intervals 
and, during a period of eight months, no 
rabbit developed keratitis or orchitis. 

There are two possible reasons for failure 
of this experiment: (1) Either the cornea of 
the rabbit with latent syphilis does not con- 
tain treponemas or (2) the cornea from 
which the graft was taken contained trepo- 
nemas in such small quantities that trans- 
mission of the infection was not possible. 
Perhaps the latter reason is more significant 
inasmuch as the average graft taken is not 
more than one seventh to one third of the 
entire corneal surface. 


* These rabbits were obtained from the laboratory 
of Dr. Alan M. Chesney. 


ExpertMENt II 


Assuming that the clear corneas of syph- 
ilitic rabbits contain treponemas and that the 
reason for failure in Experiment I was the 
small number of treponemas in an average 
graft, it should be possible to transfer syph- 
ilis by direct testicular or subconjunctival 
inoculation of a large amount of corneal 
emulsion. The following experiment was 
carried out to explore this point : 

Ten rabbits with latent syphilis were used. 
In none had there been evidence of ocular 
syphilis in any form. In .five rabbits, one 
entire cornea from each rabbit was used ; and 
in the other five rabbits, both corneas from 
each rabbit were used. 

Using the same aseptic technique as in 
Experiment I, an emulsion was made of each 
cornea or corneas and injected subconjunc- 
tivally and intratesticularly into normal male 
rabbits. 

These rabbits were observed over a period 
of nine months and in none was there any 
evidence whatsoever of keratitis or orchitis. 
It can be assumed from this experiment that 
treponemas are not present in the corneas of 
rabbits with latent syphilis. 


ExpertMENT III 


To determine whether or not it was pos- 
sible to transmit systemic syphilis by trans- 
ferring the corneas from rabbits with active 
syphilis, the following experiment was car- 
ried out: 

Twenty rabbits were used. Ten rabbits 
(Group I) had been inoculated with syphilis 
from the syphilitic liver of either an ape or 
monkey and, at the time of the experiment, 
had syphilitic orchitis confirmed by positive 
dark-field examination. 

The other group of 10 rabbits (Group II) 
was injected with the Nichols strain of T. 
pallida. This group developed orchitis within 
10 days to three weeks. At the height of the 
orchitis, both entire corneas from each rabbit 
in the two groups were excised, emulsified, 
and injected subconjunctivally and intra- 
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testicularly in 20 normal rabbits. As in Ex- 
periments I and II, the same aseptic tech- 
nique was carried out. 

These rabbits were observed at periodic 
intervals and, during a period of eight 
months, there was no evidence of either 
orchitis or ocular involvement. 

This experiment shows that the asympto- 
matic, noninflamed cornea of a rabbit with 
active syphilis is noninfectious. 


CoMMENT 


The Nichols strain of T. pallida is an ex- 
tremely potent one and has been passed 
through rabbits hundreds of times and is pre- 
sumably well adapted to its host. Using this 
strain, Magnuson, Eagle, and Fleischman*’ 
have shown that two organisms inoculated 
intracutaneously produced a dark-field posi- 
tive lesion in 47 percent of the cases, This 
was increased to 71 percent with 20 organ- 
isms and 88 percent with 200 organisms and, 
finally, 100 percent with 200,000 organisms. 
With intratesticular inoculation, one to two 
treponemas were shown to be regularly in- 
fectious. 

It seems reasonable, therefore, in view of 
the negative response in the host rabbits out- 
lined in the experiments herein reported, that 
the nondiseased, apparently normal corneas 
of rabbits with latent or active syphilis are 
noninfectious and do not transmit syphilis 
when transferred to normal rabbits. 

One might assume the following clinical 
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application to this experiment. If the eye 
from an individual with undiscovered or 
latent syphilis is used as a donor for corneal 
grafting, these experiments would indicate 
that it is highly unlikely syphilis would be 
transmitted. 


SuMMARY 


1. The corneas from 10 rabbits with latent 
syphilis were transplanted to the corneas of 
10 nonsyphilitic rabbits without any evidence 
of the development of keratitis during the 
period of three months. 

2. These 10 corneas were removed in their 
entirety, emulsified and injected into the sub- 
conjunctival tissue of one eye and to one 
testis of 10 normal rabbits. Over a period of 
eight months, there was no evidence of 
keratitis or orchitis. 

3. The corneas of 10 rabbits with latent 
syphilis (one cornea in five rabbits and both 
corneas in five rabbits) were emulsified and 
injected into the subconjunctival tissue of 
one eye and to one testis of 10 normal rabbits. 
During a period of nine months, there was 
no sign of either keratitis or orchitis. 

4. Both corneas of 20 rabbits with active 
clinical syphilis were emulsified and injected 
into the subconjunctival tissue of one eye and 
to one testis of 20 normal rabbits with com- 
pletely negative results for syphilis over a 
period of eight months. 


11 East Chase Street (2). 
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CORNEAL TRANSPLANTATION USING A CORNEAL CAP* 


Joun T. Worcester, M.D. 
Englewood, New Jersey 


INTRODUCTION 


The use of a corneal cap in corneal trans- 
plantation is not a new idea. Shershevskaya 
wrote in the monograph, Transplantation of 
the cornea using freshly conserved and fix- 
ated material, that “Adamiuk and Petrynya 
recommended fixing the transplant by small 
celluloid caps corresponding to the convexity 
of the cornea and resting firmly in place. 
Rosengren and Gusnain used contact glasses 
for fixation of the transplant. Bauer pro- 
posed that the transplant be fixed by a silver 
spatula with apertures at both ends. Fixation 
of the transplant by spatula and caps has 
not become very popular.” 


* This work was done under the auspices of the 
Eye-Bank for Sight Restoration, Inc. 


Pittar* has reported a platinum-gold splint 
which has been used in human cases with 
satisfactory results. Dryden* has experi- 
mented with a similar splint which has given 
good results in rabbits. Fritz* also reports 
success with contact lenses in keratoplasty. 

In 1948, at the suggestion of Dr. Herbert 
M. Katzin,' the present study was under- 
taken in an effort to improve operative re- 
sults in corneal transplantation. The purpose 
of the cap was: (1) To bring the curvature 
of the transplanted cornea as close to that 
of the original as possible; (2) to prevent 
postoperative bulging of the edge of the 
graft; (3) to attempt to reduce postoperative 
myopia; (4) to foster firm wound closure 


t Director of Research for the Eye-Bank for 
Sight Restoration, Inc, 
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Fig. 1 (Worcester). Low-power examination of 
the anterior segment of a rabbit's eye after the 
application of a total plastic cap covering the entire 
cornea for seven days. (a) Loss of corneal epi- 
thelium, increased thickness infiltration of the 
corneal stroma with macula formation. The 
endothelium is not visualized at this power, but 
is edematous. (b) The anterior chamber is filled 
with inflammatory cells and albuminous exudate. 
(c) The iris is swollen and infiltrated with inflam- 
matory cells. (d) The posterior chamber has in- 
flammatory cells and exudate similar to that in the 
anterior chamber. 


in order to prevent such complications as 
loss of anterior chamber, anterior synechia, 
and delayed reformation of the anterior 
chamber and (5) to learn if the patient could 
be permitted more freedom of motion post- 
operatively. 

The present study was undertaken to de- 
termine: (1) The effect upon the cornea of 
being completely or partially covered by a 


cap; (2) the maximum time a cap may be 
kept on the cornea before reversible changes 
occur; (3) the effect of a cap upon the heal- 
ing of the cornea; (4) the design of a cap 
for this use; (5) which plastic, that could 
be used with ease for this purpose, would 
be tolerated by the human cornea; (6) the 
results of its use in human cases. 


EXPERIMENT I 


Healthy rabbits with normal corneas, as 
examined grossly and under the slitlamp, 
were used. Plastic caps which covered the 
cornea from limbus to limbus were sutured 
in place and, after varying lengths of time, 
the eyes were enucleated and sectioned. 


Rassit | 

The eye was removed for sectioning on 
the first day after the contact lens was 
sutured over the cornea. Gross examination 
showed that the epithelium was denuded 
from the cornea. Slitlamp examination re- 
vealed thickening of the cornea and a cloudy 
stroma. The anterior chamber was not visual- 
ized. 

On microscopic examination, the epithe- 
lium was denuded, the stroma vacuolated, the 
endothelium was edematous, and the aqueous 
albuminous. 


Rassit 2 

On the third day after the contact lens was 
sutured over the cornea, the eye was removed 
for sectioning. Gross examination gave the 
same findings as for Rabbit 1 except that 
the cornea was opaque. The microscopic ex- 
amination was the same as for Rabbit 1. 


Rassit 3 


Gross examination the first day after 
suturing the contact lens over the cornea 
showed increased corneal thickness and the 
slitlamp showed the cornea to be hazy. 

On the third day, observation was im- 
possible because the clouding of the cornea 
was so dense. On the fifth day the eye was 
removed for sectioning. By gross examina- 
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tion the cornea was opaque. The microscopic 
examination showed the same findings as for 
Rabbit 1 and, in addition, the presence of 
interstitial keratitis and iritis. 


Rassit 4 


Seven days after the contact lens was 
sutured over the cornea, the eye was removed 
for sectioning. Gross examination showed 
an opaque cornea. Except for macula of the 
cornea, the microscopic findings were the 
same as for Rabbit 3. 


CONCLUSION 


Experiment I shows that the rabbit eye 
does not tolerate being completely covered 
by a plastic cup and that serious complica- 
tions ensue (fig. 1). 


EXPERIMENT II 


In this experiment, a partial cap was used 
instead of a full cap—otherwise, the pro- 
cedure was the same as in Experiment I. 
Since it was felt that, under clinical opera- 
tive conditions, a cap would not have to be 


kept in place longer than 10 days, no cap 
was left longer than this period. 


Rassit 5 


A six-mm. circular solid cap was sutured 
in direct contact to the cornea by four 6-0 
black-silk sutures. This cap was specifically 
molded for and applied snugly to this cornea. 
The course was as follows: 


Days 
After 
Cap Applied Findings 
1 Cornea clear from limbus to cap; 
appears clear beneath cap 
Cornea not changed 
Slight haze of cornea at 2-o’clock 
No change 
No change except for slight fullness 
of limbal vessels at 12-o’clock 
No change 
No change 
Few vessels growing toward superior 
temporal suture; cap removed; epi- 
thelium absent in area where cap 
had been applied; remaining cornea 
clear 
Corneal abrasion healing 
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ll Corneal abrasion healed 
19 Cornea normal except for suture 
scars 


CONCLUSIONS 


1. Limbal injection did not begin until the 
sixth postoperative day, corneal vessels not 
until the 10th day. 

2. Vessels entered the cornea and grew 
toward the sutures but did not progress 
toward the cap. 

3. In the area which had been beneath the 


cap, the corneal epithelium was absent upon 


removal of the cap. 
4. Any corneal changes present at the end 
of 10 days were reversible. 


EXPERIMENT III 


Normal corneas which had wounds vary- 
ing in depth from a superficial trephine 
scratch to a complete graft were covered with 
a partial cap. This cap, although it did not 
cover the cornea from limbus to limbus, did 
cover the entire area of the trephine wound. 


Rassit 6 


A circular cap, like the one used in Ex- 
periment II, was applied to the normal cor- 
nea following a partial trephination of the 
cornea. 


Days 
After 
Cap Applied Findings 

Cornea clear except for slight in- 
filtration at limbus 
Infiltration definitely progressing 
from limbus toward center of cornea 
Slight increase of infiltration ; other- 
wise no change 
No change 
Limbal vessels full; cap removed; 
epithelium absent in area where cap 
had been; wound unhealed 
Infiltration decreasing ; wound heal- 
ing; corneal vascularization present 
Cornea clearing; trephination wound 
healed 
Cornea clear except for trephination 
scar and vascularization 


CONCLUSION 


In all cases tissue repair was impaired and 
healing of superficial wounds was delayed. 
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Fig. 2 (Worcester). (a) Plastic cap with four 
radiating arms and a central perforation (b) 
sutured over a perforating graft in a rabbit eye. 


Fig. 3 (Worcester). A successful perforating 
corneal transplant. The pupil is irregular but within 
it can be seen the circular scar, The graft is per- 
fectly clear. 


Practically no union occurred in the perforat- 
ing trephination wounds. 
EXPERIMENT IV 
It was evident that to produce the results 
desired, a cap must fulfill the following re- 
quirements : 


1. Permit adequate respiration of both 
recipient and donor corneas. 

2. Permit adequate support about the cir- 
cumference of the wound to obtain a solid 
union and yet permit maximum exposure of 
the wound for atmospheric respiration. 

Various caps were, therefore, designed 
and tried. These varied from discs, with 
various-sized perforations to permit respira- 
tion, to triangles with perforations, It was 
soon evident that another factor must be 
considered—namely, the circulation of fluid 
from the limbus to the center of the cornea. 
Any type of cap with a complete ring about 
its periphery was soon discarded and re- 
placed by an open type. 

The final design—later modified for hu- 
man cases—was somewhat triangular in that 
it had three radiating arms, with a large 
central opening (figs. 2 and 3). 


EXPERIMENT V 


Having produced satisfactory results in 
the rabbit, a material which the human cor- 
nea would tolerate was sought. Since acrylic 
had been used in the animal work, a six-mm. 
disc was molded to a normal cornea of a 
human eye which was to be enucleated. This 
disc was sutured in the center of the cornea 
and left for seven days. 

At the end of this period, there was slight 
corneal clouding perceptible under the slit- 


Fig. 4 (Worcester). A solid six-mm. acrylic 


disc (a) applied to a human cornea by two 
sutures. 
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CORNEAL TRANSPLANTATION 


lamp, absence of the epithelium, and slight 
swelling of the cornea. These changes all 
cleared within a week. 

As this cap was solid and contained a 
greater surface contact of acrylic than any 
cap made to hold a graft, it was decided that 
this material was acceptable (figs. 4 and 
5). 

ExperiMent VI 

The cap was used in three human cases to 
hold the grafts in position; all grafts were 
of the perforating circular type. 


Case 1 


M. C, was first seen on April 27, 1949, 
with a history of corneal opacities since the 
age of 11 years. Examination revealed 
opacities of both corneas involving all layers. 

Vision was: R.E., hand movements ; L.E., 
20/200. The density of the opacities pre- 
vented further observations (fig. 6). 

On July 8, 1949, a circular, penetrating, 
full-thickness corneal transplantation was 
performed on the right eye, and the plastic 
cap was used to hold the graft in place. A 
summary of the postoperative course shows: 

Days 
Postoperative Findings 
2 ~=—sCVeery little reaction; anterior cham- 


ber reformed; slight bulging of the 
graft at 6-o’clock position 


Fig. 5 (Worcester). Same as Figure 4 after the 
cap was removed. Only suture tracts are visible in 
the photograph. There is also slight clouding of the 
cornea. 


Fig. 6 (Worcester). Preoperative photograph 
of Case 1 (M. C.). 


Days 
Postoperative Findings 

3 No change 

5 Suture at 4-o’clock position pulling 
out 

6 Suture at 4-o’clock position pulled 
out; cap removed; graft bulging 
slightly from 3- to 6-o’clock; graft 
slightly hazy, vessels of recipient 
cornea injected 
No change 
Vessels of recipient cornea encircling 
graft 
Eye becoming paler 
Beta irradiation started 
Discharged from hospital 
Graft clear; vision, —20/100, un- 
improved; at this time a membrane 
behind the graft was found to be the 
original Descemet’s membrane which 
unknowingly had not been removed 
at operation* 


Later a corneal transplantation was per- 
formed on the left eye of M. C., following 
the technique used for the right eye. A sum- 
mary of the postoperative course shows: 


* At the time of operation the presence of the 
original Descemet’s membrane was overlooked in 
the right eye (fig. 7). At the time of operation on 
the left eye, the cornea split at Descemet’s mem- 
brane also. Forewarned by the previous experience, 
the membrane was discovered and removed. 
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Fig. 7 (Worcester). Postoperative photograph, 
right eye, of Case 1 (M. C.). Lower half of graft 
reflex gray due to Descemet’s membrane which 
remained from the original cornea. 


Days 
Postoperative Findings 
2 Minimal reaction; cap in place; un- 
able to determine if anterior chamber 
is definitely formed 
3 Minimal reaction; anterior chamber 
definitely formed; graft is clear 
8 Cap removed; graft clear; slight 
bulging 
10 Bulging seen by slitlamp is only 
graft swollen by edema; posterior 
surfaces of cornea and graft well 
aligned 
14 Discharged from hospital 
16 Graft clear; vision (L.E.) 20/90 


FINAL RESULTS 

Four months after operation, the grafts in 
both eyes were clear. Vision was: R.E., 
20/200, unimproved; L.E., 20/70, with a 
—6.0D. sph. > —3.25D. cyl. ax. 165° ; reads 
J2. 


CoMMENT 

There was practically no photophobia fol- 
lowing the operation. The cap was well 
tolerated by both eyes, without pain. There 
was no bulging of the. graft, except in the 
right eye when one of the sutures began to 
pull loose on the fifth postoperative day. 
There was practically no edema of the donor 
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graft, a usual occurrence on the fifth post- 
operative day when sutures are used. 
Postoperatively there were found small, 
irregularly bound-down pupils and _ the 
fundi were never seen in either eye. In the 
right eye, the original Descemet’s membrane 
remained, and became somewhat more dense, 
reducing the vision. The grafts in both eyes 
remained clear and there was no explanation 
for failure to obtain better vision. Kerato- 
meter readings were not obtainable; one 
might surmise that emetropia existed in the 
right eye ; however, this is open to discussion. 


Case 2 

M. T. was first seen on November 24, 
1948, with a history of myopia, old uveitis, 
and of poor vision for two years. In July, 
1948, a scarification and application of 
hydrochloric acid to the cornea were done in 
an attempt to thin the opacity. The opacities 
involved all layers of both corneas, The 
vision was 20/200 (fig. 8). 

A circular, full-thickness corneal trans- 
plantation was performed on the left eye 
and a plastic cap was applied. The post- 
operative course showed : 


Days 
Postoperative Findings 
3 Good anterior chamber ; cap in place 
6 _— Slight reaction ; good anterior cham- 
ber 
8 Cap removed; anterior chamber lost 
as 12-o’clock suture removed* 
9 Anterior chamber reformed; no 
bulging 
13. Discharged from hospital; only 
evidence of bulging is by slitlamp; 
vision counting fingers at three feet, 
uncorrected 
22 Graft clear; extreme photophobia 
and lacrimation; patient readmitted 
for iridocyclitis ; vision, counting 
fingers at five feet 
28 _Iridocyclitis improved; graft slightly 
cloudy 
36 Discharged from hospital ; graft still 
swollen and cloudy; vision, counting 
fingers at five feet 
43 Graft clearing; vision improving 


* At the time of the operation the surgeon thought 
this suture passed into the anterior chamber but was 
not sure. 
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Fig. 8 (Worcester). Preoperative photograph 
of Case 2 (M. T.). 
FINAL RESULTS 
Three months postoperative, the graft was 
clear. By the fifth postoperative month, the 
graft was well healed and vision was count- 
ing fingers at one and a half feet (fig. 9). 


CoMMENT 

The cap was well tolerated and the graft 
remained in excellent apposition with the re- 
cipient cornea, There was no cause found 
for the iridocyclitis. Since this occurred 
three weeks postoperatively and a week after 
the patient had been discharged from the 
hospital, the possibility of the cap causing 
the reaction may be disregarded. Again as in 
the first case, there is no true evaluation of 
the postoperative vision. Furthermore, it 
should be pointed out that neither of these 
cases had a good preoperative prognosis for 
vision. 

The results in these two cases would seem 
to show that the cap is tolerated and that bet- 


Fig. 9 (Worcester). Postoperative photograph 
of Case 2 (M. T.). 


Fig. 11 (Worcester). Plastic cap as applied 
to a cornea. 


ter results may be expected on more favor- 
able eyes. 


SURGICAL PROCEDURE 


Preoperatively, an impression is made by 
the standard technique used in fitting contact 
lenses. From this an acrylic cap is molded. 
The cap is cut, using a dental drill and burr, 
to the proper shape (fig. 10). 


The operative steps are the same as for 


the standard corneal transplantation up to 
the time of making the trephine scratch. 
After this, the cap is placed over the corneal 
area and three preplaced sutures are passed 
through the cornea, one for each arm of the 
cap. Any two sutures oppose one another 
(fig. 11). 

The cap is then removed and the operation 
proceeds in the usual manner, when the 
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donor graft is in place in the recipient cor- 
nea, the sutures are passed through the open- 
ing in the cap, the cap is put in place, and the 
sutures are tied snugly. The cap is removed 
on the eighth postoperative day. 


SuM MARY AND CONCLUSIONS 


Experimental work in developing a satis- 
factory plastic cap for maintaining a corneal 
graft in place postoperatively has been pre- 
sented. 

The results of three human cases has been 
presented. 

It is concluded : 

1. A plastic cap is a suitable adjunct to 
corneal grafting. 

2. The cap is well tolerated by the cornea 
without irreversible changes. 

3. There is apparently less postoperative 
edema of the graft with the use of a cap than 
with sutures. 

4. The impression of the cap was not 
present on the graft in any case and showed 
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no evidence of “cutting into” the graft as 
sutures do on occasion. 

5. There is no impediment to healing with 
the use of a cap. 

6. The cap is easily applied to the cornea 
and easily removed. 

7. There was no delayed reformation of 
the anterior chamber in any of the cases and 
no synechias were formed. 

8. It is believed that patients with this 
cap may be more active postoperatively than 
when sutures are used. 

9. There appears to be less photophobia 
immediately postoperatively and during the 
convalescence. 

10. Further work with the cap should be 
done and more exacting analyses should be 
made. 
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PSEUDOGLIOMA* 


A CLINICOPATHOLOGIC sTUDY OF 15 CASES 


Part III. CLINICAL CONSIDERATIONS 


T. E. Sanpers, M.D. 
Saint Louis, Missouri 


CLINICAL CONSIDERATIONS 


The essential point of clinical interest is, 
of course, that of the diagnosis and the dif- 


* From the Department of Ophthalmology, Wash- 
ington University School of Medicine, and the 
Oscar Johnson Institute. Candidate’s thesis pre- 
sented toward membership in the American Oph- 
thalmological Society, accepted by the Committee 
on Theses. Part I of this paper appeared in the 
January, 1952, issue of the JourNAL, pages 61-66; 
Part II appeared in the February, 1952, issue, 
pages 199-213. 


ferentiation from retinoblastoma. Some con- 
clusion as to the diagnosis can be gained by 
a review of the incidence as to age, sex, race, 
and bilaterality ; the history as to the present- 
ing symptoms; the general health of the 
child and the maternal health; and the ex- 
amination of the eye as to the external ap- 
pearance and as to the ophthalmoscopic find- 
ings. To a lesser extent the subject of treat- 
ment is of interest, both as to the actual treat- 
ment and to possible prevention. 
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PSEUDOGLIOMA 


INCIDENCE 

The age incidence is very interesting inas- 
much as it can be well correlated with the 
actual diagnosis. 

There were six patients under one year. 
In this group are listed the cases of retro- 
lental fibroplasia, the case of congenital de- 
fect (the persistence of the posterior tunica 
vasculosa lentis), the case of organized 
hemorrhage which was considered as a pos- 
sible birth injury, one of the cases of chorio- 
retinitis, and only one case of exudative re- 
tinitis (Case 5), which was the earliest of 
the whole of this group and is the only one 
which had not gone on to complete detach- 
ment. 

In the second year were three cases, two of 
the active cases of exudative retinitis and 
one case of chorioretinitis. In the case with 
cyclitic membrane from vitreous abscess, the 
patient was four years old. The two patients 
with massive fibrosis of the retina were a 
little older, one in the third year and the 
other, aged seven years, was the oldest in 
the series. In only one case of the early 
stage of exudative retinitis was the patient 
over two years of age, Case 10 in which the 
age was four years. Both of the late cases of 
exudative retinitis were in patients in their 
third year; the condition had probably been 
present for some time. 

The sex incidence shows 10 males and 
five females. This is interesting in that of the 
six cases of exudative retinitis only one was 
a female. This substantiates Coats’s original 
statement that exudative retinitis is pre- 
dominant in males. Marshall and Michael- 
son** also make this statement for the Leber 
type. 

Except for retrolental fibroplasia, the other 
conditions do not seem to have any particular 
relationship to sex. In the series of Owens 
and Owens," of 10 cases in which they ob- 
served the development of retrolental fibro- 
plasia, the sex ratio is seven males to three 
females. King*® found in 238 clinical cases of 
retrolental fibroplasia that 149 (63 percent) 
were males and only 89 (37 percent) were 
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females, Elsewhere in the literature™ it has 
also been stated that the condition is more 
prevalent in males. This sex incidence also 
suggests a relationship between exudative 
retinitis and retrolental fibroplasia. 

Of the 15 cases only three were bilateral, 
one was of retrolental fibroplasia and the 
other two of possible toxoplasmosis, condi- 
tions in which bilaterality is characteristic, In 
none of our cases of bilateral involvement 
was the second eye enucleated. 

One case of retrolental fibroplasia was that 
of a Negress (Case 11), the remaining 14 
cases were in whites. 


CLINICAL HISTORY 


In all cases except one, there were very 
definite presenting complaints or symptoms 
noted by the parents. Case 12, the unilateral 
retrolental fibroplasia, was found by exami- 
nation on admission to the hospital. 

These complaints fall in the general classi- 
fications of deviation of the eye, mass noted 
in pupil, apparent loss of vision, and pain 
with inflammation. One of the prominent 
complaints is deviation, noted in seven cases. 
These seven were all unilateral and were 
usually in older patients. In one case of pos- 
sible toxoplasmosis the chief symptom was 
nystagmoid movement. 

Poor vision was also noted in seven cases, 
obviously being in the bilateral cases and in 
the older children in whom there were sub- 
jective complaints. Discoloration of the pupil 
was surprisingly noted in only five cases, 
practically all types being represented in 
which there was a retrolental mass. 

Pain and inflammation were prominent in 
only two, the case of inflammatory cyclitic 
membrane and the case of active granulom- 
atous chorioretinitis. This, of course, is to 
be expected as these were the only two active 
inflammatory conditions. 

General health of these children was 
usually excellent, there being only four in 
which a statement as to their general condi- 
tion was noted. In Case 5, the very early 
case of exudative retinitis, this history is 
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probably incidental as the disease was a 
rectal fistula cured by surgery at the age of a 
few months. 

In one case of retrolental fibroplasia (Case 
12) the child was almost stuporous and had 
one convulsion on admission to the hospital. 
This case was that of a premature and the 
condition may have been due to the per- 
maturity, As expected, the case of postin- 
flammatory cyclitic membrane did have a his- 
tory of a long, unexplained fever. 

Case 2, a case of late exudative retinitis, 
was particularly interesting in that there was 
hemilipodystrophy involving the right side 
of the head, the right shoulder and arm. This 
child had been in the hospital one year pre- 
viously because of this condition, At this 
time the eye was externally normal, but no 
ophthalmoscopic finding was noted. This case 
is also particularly interesting in that there 
were multiple tumors, one on the scalp being 
diagnosed histologically as a hemangioma, the 
other on the arm as a neurofibroma. Any 
possible significance of these findings is con- 
jectural. 

Only two of the cases were in prematures, 
both of these being retrolental fibroplasias. 

In none of these cases was there any his- 
tory of maternal disease except for the one 
case of possible toxoplasmosis, in which the 
mother was supposed to have had a severe 
cold with no skin eruption during the first 
trimester of pregnancy. The difficulty of ob- 
taining such a history accurately and the fact 
that in many of the earlier cases solicitation 
of such history was not attempted, the ab- 
sence of findings, relative to maternal health 
is probably not significant. 


OcULAR EXAMINATION 


In seven of the cases the external exami- 
nation was completely normal; these repre- 
sented the two cases of massive retinal 
fibrosis and five cases of exudative retinitis. 
These are the cases in which an externally 
normal eye would be expected. Two of the 
eyes were actively inflamed, one of them 
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showing a postinflammatory cyclitic mem- 
brane, the other, with acute glaucoma, re- 
vealed the persistence of the posterior tunica 
vasculosa lentis. 

The remaining six showed definite find- 
ings in the anterior segment, such as small 
cornea, shallow to completely obliterated an- 
terior chamber, atrophy of the iris, and pos- 
terior synechia. This group included the two 
cases of retrolental fibroplasia, the two 
chorioretinitis cases, and the case of vitreous 
hemorrhage. in this group also was the case 
of late exudative retinitis, but it is signifi- 
cant that the other five cases of this condition 
were completely normal externally. 

Three cases had definite elevation of ten- 
sion; they were those of one of the chorio- 
retinitis patients, of the patient with per- 
sistent tunica vasculosa lentis who also had 
a very definite maldevelopment of the an- 
terior chamber and angle, and of the patient 
with the old case of exudative retinitis that 
had a shallow anterior chamber, posterior 
synechia, and iris atrophy. 

Ophthalmoscopic examination, as would 
be expected, showed a lesion in all cases ex- 
cept one, in which ophthalmoscopic examina- 
tion was unsatisfactory because of lens 
opacity. From the clinical records it is im- 
possible to get any detailed description of the 
fundus and any discussion must be along 
general lines. 

Five cases presented a white mass im- 
mediately behind the lens—two exudative 
retinitis, two retrolental fibroplasias, and one 
chorioretinitis. A white mass in the vitreous 
was noted in four, the two cases of cyclitic 
membrane, one of exudative retinitis, and one 
case of chorioretinitis. As might be expected, 
three of the cases of exudative retinitis ap- 
peared to have white solid detachments. 

The most characteristic fundus picture was 
in the cases of massive retinal fibrosis ; in one 
case a band of tissue extended obliquely 
across the fundus, the other had a localized 
retinal mass extending forward into the 
vitreous. 
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DraGnosis 

In nine cases the final clinical diagnosis 
was retinoblastoma. In two (Cases 2 and 15) 
the diagnosis was pseudoglioma, Case 2 from 
the appearance of the anterior chamber and 
Case 15 from the fundus picture. In both 
cases it was felt that the risk of leaving a 
questionable globe in place was not worth 
taking. In four cases (Cases 4, 8, 13, and 14) 
there was so much doubt, chiefly because of 
the anterior-segment findings, that a’ definite 
clinical diagnosis of either retinoblastoma 
or pseudoglioma was not made. 

The finding of abnormalities in the an- 
terior segment, such as microcornea, iris 
atrophy, posterior synechia, shallow or col- 
lapsed anterior chamber, are, therefore, the 
most suggestive findings in pseudoglioma. 
The presence of an active inflammation 
would also suggest this diagnosis. The pres- 
ence of a glaucoma is probably not of any 
significance since many cases of retinobla- 
stoma also have increased tension. The oph- 
thalmoscopic picture, both of retinoblastoma 
and pseudoglioma, may be so inconstant and 
lacking in diagnostic characteristics that 
much of the time it merely puts the case in the 
category of a suspected tumor. 

A history of preceding systemic illness, 
particularly that which might be a men- 
ingitis or some sort of pyogenic infection, 
would strongly suggest the vitreous abscess 
with secondary organization of membrane. 
The clinical picture of persistence of the 
posterior tunica vasculosa lentis, according 
to the literature, is usually quite typical, but 
could be confused with cyclitic membrane. 

If the external examination is normal, if 
the fundus picture suggests a detachment, 
and if the patient is a very young male, the 
type of pseudoglioma suggested would surely 
be that of exudative retinitis. However, in 
the late cases in which the retina comes in 
contact with the posterior surface of the lens 
with a retrolental membrane, the cyclitic 
membrane type might be simulated. 

Although it is evident that most cases of 
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retrolental fibroplasia present a typical clini- 
cal appearance, the presence in this series of 
two atypical cases suggests that these atypical 
types can be easily confused with other in- 
traocular disease in infants, although, with 
increasing knowledge of this condition, this 
is less likely. The presence of prematurity 
and bilaterality are, of course, very strongly 
suggestive of retrolental fibroplasia. 

An ophthalmoscopic picture of strands and 
masses extending into the vitreous in an 
older child with externally normal eyes is 
suggestive of massive retinal fibrosis, 

From the standpoint of diagnosis one of 
the most interesting facts found in this sur- 
vey was the very high incidence of pseu- 
doglioma in relationship to retinoblastoma. 
It was hardly to be expected that, of every 
five cases removed as retinal tumor, one 
would be a pseudotumor. There is a practical 
application of this fact. 

When enucleation of a tumor suspect is 
discussed with the parents, the possibility of 
inflammatory mass should be mentioned. But 
it is, of course, emphasized that the chances 
are very definitely in favor of the tumor 
being a cancer and that the eye is hopelessly 
lost. 

Under these circumstances, a pathologic 
diagnosis of one of the types of pseudo- 
glioma brings relief to the parents with re- 
gard to the future health of the child rather 
than doubt as to the necessity of removal and 
perhaps censure as to mistaken diagnosis 
which might occur if the possibility of 
pseudotumor is not mentioned. 

From the above discussion it would seem 
evident that any accurate differential diagno- 
sis from true retinoblastoma in the majority 
of these conditions is impossible. 


TREATMENT 


It is immediately evident that for most 
cases of this condition there is no treatment 
other than enucleation. From the pathologic 
studies, it has been shown that of these 15 
eyes all except two were completely and 


a 


368 


hopelessly blind, one of them from glaucoma 
and the rest from complete massive detach- 
ment of the retina. Of the two eyes showing 
massive retinal fibrosis it seems that the 
lesion is probably progressive and the prog- 
nosis is hopeless. Therefore, it can be con- 
cluded that from the histologic examination 
alone, enucleation was justified in all of these 
cases. 

Also from the clinical examination alone 
in practically all cases, it is impossible to dif- 
ferentiate them absolutely from true retino- 
blastoma. With the above pathologic findings 
in mind, it is again obvious that there is no 
point in attempting to save the globe and 
that enucleation is almost always indicated. 
This is particularly true if a mistaken diag- 
nosis of pseudoglioma is made and the eye 
is allowed to remain in place. There are such 
cases reported" ** in which this has hap- 
pened with fatal outcome. 

There is only one group of cases in this 
series in which there is any possibility of 
treatment. This is the persistence of the pos- 
terior tunica vasculosa lentis, the only type 
in which complete retinal detachment or 
marked retinal disease is not usually present. 
If the eye has no other apparent disease, 
then surgical removal of the fibrous mem- 
brane from the posterior surface of the lens 
can be attempted. This has been described in 
detail by Reese.° 


SUMMARY AND CONCLUSIONS 


A series of 15 cases of pseudoglioma, col- 
lected over a period of approximately 21 
years from a total of 2,056 eyes, is reported. 
In this particular series, with 169 children, 
aged seven years and under, the diagnosis of 
tumor was the reason of enucleation in 45.5 
percent. The ratio of pseudoglioma to actual 
retinoblastoma was 1.0 to 4.1. This series 
is not only the largest in the literature, but 
also only the second one to be collected. 

Pathologically these pseudogliomas repre- 
sent seven distinct classifications, all of them 


found characteristically in children, 
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Type I. Persistence or hyperplasia of the 
posterior tunica vasculosa lentis (one case), 
one of the best recognized types of pseudo- 
glioma, has been well described in many case 
reports in the literature. Apparently the great 
majority of these cases are associated with a 
patent, persisting, hyaloid artery which acts 
as a feeder vessel to a connective-tissue mass 
on the posterior surface of the lens. 

Type II. Organization of vitreous mass 
(two cases) has also been well recognized 
for years and fully described in the litera- 
ture. The majority of these cases are due to 
organization of an anterior vitreous abscess 
which is usually associated with a systemic 
infection, such as meningitis. However, there 
are well-recognized cases on a similar basis 
due to organization of anterior vitreous 
hemorrhage. 

Type III. Chorioretinitis (two cases). 
From the literature this type is the rarest 
pseudoglioma, as uveal inflammation of the 
endogenous type is unusual in children. The 
cases previously reported are usually massive 
conglomerate tuberculomas of the choroid. 

Although confirmatory evidence, such as 
identification of the organism, positive serol- 
ogic test, or positive X-ray findings, has not 
been obtained, the two cases herein reported 
may represent toxoplasmic choroiditis, 

Type IV. Exudative retinitis (six cases) 
is the most important type numerically, with 
four early and two late cases. All these cases 
are quite similar and apparently represent a 
definite pathologic picture. This condition 
seems to be identical with Leber’s serofibrin- 
ous type of exudative retinitis that has been 
well described in the literature. 

Although the term, exudative retinitis, for 
this type of disease seems to be accurate and 
descriptive, it should not be confused with 
the prevalent idea of Coats’s disease as there 
is pathologically no similarity in these condi- 
tions. 

The presence of this condition in such a 
relatively large number of these children 
suggests that this disease should be better 
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recognized as a clinical and pathologic entity. 

Type V. Massive retinal fibrosis (two 
cases) represents the type of lesion which 
has been previously reported only once by 
Reese,** and was given the name in that re- 
port of massive retinal fibrosis in children. 
The two cases here reported seem to be 
identical with those reported by Reese. How- 
ever, it is not clear whether the etiologic 
background of localized hemorrhage in the 
retina, with subsequent fibrosis, is the same 
in these two cases 4s in those previously re- 
ported. 

Type VI. Retrolental fibroplasia (two 
cases), Neither of these cases presents the 
typical picture clinically. Although there are 
very few cases of this condition reported 
pathologically, these two cases seem quite 
similar to those few cases on record. It is 
doubtful that there is any direct relationship 
of this condition to persistence of the pos- 
terior tunica vasculosa lentis. Inasmuch as 
both this condition and exudative retinitis 
seem to be metabolic vascular diseases, there 
may be some relationship between these two 
conditions. 

Type VII consists of other tumors, such 
as diktyoma or angiomatosis retinae, This 
type has no representative case in this series, 

The mass observed ophthalmoscopically 
may be a retrolental membrane, a vitreous 
mass, a solid opaque retinal detachment, or 
a localized retinal mass. 

The chief point of clinical interest is the 
differential diagnosis from true retino- 
blastoma. Of these 15 cases, the final clinical 
diagnosis was retinoblastoma in nine. In six, 
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the diagnosis was doubtful with the possi- 
bility of pseudotumor evident. 

After reviewing the incidence, the history, 
and the physical findings, it was found that 
abnormal findings in the anterior segment, 
such as microcornea, iris atrophy, posterior 
synechia, and shallow or collapsed anterior 
chamber, were the findings most likely to 
suggest pseudoglioma. Conversely, the exu- 
dative retinitis group is characterized by nor- 
mal anterior segments and solid-appearing . 
detachments in very young males. 

The presenting complaints of deviation of 
the eyes, loss of vision, and mass in the 
pupil were of no value in the differential 
diagnosis. The history of the general health 
of both the mother and the child was also of 
no particular value except that, in endoph- 
thalmitis cases, there may be a history of 
febrile disease. 

It can be concluded that, from the clinical 
findings alone, an absolute differential diag- 
nosis for retinoblastoma is usually impos- 
sible. 

Inasmuch as these eyes are usually hope- 
lessly blind from extreme pathologic changes 
and as it is usually impossible to differentiate 
them absolutely from retinoblastoma, en- 
ucleation is the indicated treatment in almost 
all cases. 

3720 Washington Boulevard (8). 


Acknowledgment is made to the following con- 
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and Dr. D. H. Underwood. 
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Il. “PHAcoToxiIc” REACTIONS 
(Cases 9 through 11) 


In the paper in which Verhoeff originally 
described endophthalmitis phaco-anaphy- 
lactica, he also mentioned cases in which the 
reaction in the eye “produced by Mor- 
gangnian fluid is not a reaction of anaphy- 
laxis but is analogous to that produced by 
any necrotic tissue.” 

At that time Verhoeff did not elaborate 
on this group which is not generally recog- 
nized as a pathologic entity, but he expected 
to do so later, as he stated in a personal com- 
munication. 

This group consists of cases with hyper- 
mature cataract. The lens substance, escap- 
ing into the eye cavities, produces uveitis 
and glaucoma. Pathologically there is: (1) 
Marked plasma-cell reaction in the iris; (2) 
if lens material is exuded posteriorly, a 
marked cyclitis with plasma-cell and mon- 
onuclear phagocytic-cell response clouding 
the vitreous; and (3) the deposition of 
clumps of cells on the retina and on Desce- 
met’s membrane. In contrast to Group I, 
giant cells and polymorphonuclear cells are 
relatively inconspicuous. 

A typical case follows : 


Case 9 
October 14, 1937. A 76-year-old woman 
was seen for the first time with bilateral im- 
mature cataracts. Vision was 20/200, O.U. 
November 2, 1937. Cataract extraction 
was performed on the right eye. The capsule 
was inadvertently broken and a small cap- 


* From the Estelle Doheny Eye Foundation Lab- 
oratory, Los Angeles, California. Presented before 
the Western Section of the Association for Re- 
search in Ophthalmology, Portland, Oregon, 1950. 
Part I of this paper appeared in the February 1952 
issue of the JourNAL, pages 177-186. 
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sular tag and a slight amount of cortex were 
left in the anterior chamber. There was no 
loss of vitreous. Recovery was uneventful 
until November 18th when the eye became 
congested. Tension was soft and there was 
a marked aqueous flare, The capsular rem- 
nant was swollen and adherent to the vitreous 
face where an opacity was developing. The 
iritis continued. The vitreous face thickened 
into a membrane. 

November 30, 1937. A keratome incision 
was done and the anterior chamber was irri- 
gated. The capsule could not be removed as 
it was fused with the vitreous face. Surpris- 
ingly little reaction ensued and the patient 
volunteered that that night was the first she 
had experienced without pain since the cata- 
ract extraction. The eye quieted down 
promptly. 

January 6, 1938. Vision was 20/40. 

March 3, 1938. Vision was 20/20 and the 
vitreous was clearing completely. 

June 14, 1938. The patient complained of 
irritation in the unoperated left eye. 

June 22, 1938. Examination revealed cili- 
ary congestion, iris adhered to the lens, O.S. 
There were keratic precipitates and many 
cells in the aqueous, The right eye showed 
no inflammation, The uveitis continued to 
increase and extremely large, lardaceous 
precipitates were deposited on the cornea. 
Secondary glaucoma ensued. 

August 2, 1938. Condition was un- 
improved; aqueous aspirated for cell study 
revealed many lymphocytes, rare polymor- 
phonuclear cells, and no eosinophils. Kera- 
tome incision was then made and iridectomy 
done. The anterior chamber was irrigated 
but the keratic precipitates remained fastened 
to the cornea. The iris specimen showed in- 
creased thickness due to infiltration with 
lymphocytes and plasma cells. There were 
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no epithelioid cells. A diagnosis of sympa- 
thetic ophthalmia was not justified. 

September 6, 1938. The cornea was liter- 
ally plastered with lardaceous keratic precipi- 
tates. Light perception was faulty; tension 
was high. There was considerable pain, so 
enucleation was performed. 

Before enucleation, aqueous was with- 
drawn which showed a total protein of 3,000 
mg./100 cc. and numerous cells.* There were 
84 percent lymphocytes; 16 percent poly- 
morphonuclear cells. The blood sugar was 
78 mg. and the aqueous sugar 39 mg. per 
100 cc. It is significant that at no time, during 
the course of inflammation of the left eye, 
was the right eye inflamed. Sections from 
the enucleated eye were sent to Dr. Verhoeff 
for an opinion, and an excerpt from his report 
follows: 

“This is not a case either of sympathetic 
uveitis or of phaco-anaphylaxis, but the in- 
flammatory reaction is due to toxic leris 
matter, a reaction that not infrequently 
occurs in cases of hypermature cataract. 
The lens in your case is not hypermature 
from a clinical standpoint, but the cortex, 
especially posteriorly, has become completely 
fluid just as in the case of a hypermature 
cataract. 

- “At the posterior pole the capsule shows 
solution of continuity and lens matter can 
be seen in the vitreous here, Numerous 
eosinophilic balls of various sizes can be seen 
here which you may have mistaken for blood 
corpuscles, Of course these balls represent 
only a small portion of the lens matter which 
had been given off into the vitreous. 

“The reaction is typical, consisting chiefly 
in exudation of macrophages. There are 
masses of these in the anterior chamber and 
nodules of them on the surface of the retina. 
The almost complete absence of pus cells 
shows that it is not a phaco-anaphylactic 
reaction. 

“The iris, both in the eye and in the piece 
that you removed by iridectomy, shows 
chiefly plasma-cell infiltration. 

“In your note you state, “The lens cortex 
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was completely broken down, giving a milky 
appearance.’ If you could have made the 
diagnosis early and removed the lens, this 
eye no doubt could have been saved... . 

“TI am planning some time to write up this 
condition, I have a number of eyes (with 
hypermature cataract) showing it. Many eyes 
have been lost from it which would have 
been saved if the lens had been removed 
instead of the eye.” 


Description of pathologic anatomy 

Microscopically, the basal epithelium of 
the cornea is swollen and edematous, whereas 
the overlying stratified layers appear to be 
compressed, There is an abnormally sharp 
transition between these two types of epi- 
thelium, and the cell layers appear to be 
somewhat reduced in number. 

The limbal episclera is densely infiltrated 
with lymphocytes and plasma cells as far 
posteriorly as the plane of the ora serrata. 
These cells infiltrate the stroma anteriorly 
and peripherally. 

A few dilated blood vessels are seen ex- 
tending from beneath Bowman’s membrane 
at its periphery. Nasally, there is a free col- 
lection of blood separating the epithelium 
from the underlying Bowman’s membrane, 
from the limbus to the center of the section. 
The endothelium is somewhat flattened and 
attenuated centrally. 

The anterior chamber is shallow and 
nearly filled with an inflammatory exudate. 
There are large focal accumulations of pale- 
staining cells having oval to sickle-shaped 
nuclei with distinctly staining chromatin ma- 
terial and single or multiple nucleoli. 

These cells have an abundant cytoplasm 
and have a strong tendency to adhere to one 
another, thereby forming large precipitates 
on the posterior cornea and anterior surface 
of the iris. It is noteworthy that the nuclei 
resemble those of epithelioid cells, as well 
as those of mononuclear macrophages. 

There is also a small amount of free blood 
throughout the anterior chamber. Poly- 
morphonuclear leukocytes and occasionallv 
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eosinophilic leukocytes are seen. Small pe- 
ripheral anterior synechias appear to be 
formed by interspersion of macrophages and 
chronic inflammatory cells between the 
trabecular meshwork and the iris root. 

The iris is heavily infiltrated by plasma 
cells, partially destroying its normal archi- 
tecture. There is a collection of free blood 
between the dilator muscle and the pigment 
epithelium in the temporal leaf centrally. 
There is some atrophy of the pigment epi- 
thelium, particularly in its pupillary portion. 
An organized inflammatory exudate consist- 


ing primarily of lymphocytes, plasma cells, 
and pigment-laden mononuclear phagocytes, 


but also containing necrotic polymor- 
phonuclear leukocytes, extends across the 
pupillary space. Macrophages and a few 
polymorphonuclear leukocytes are seen along 
the anterior surface of the lens. 

The ciliary body shows less chronic in- 
flammatory change than the iris. Macro- 
phages similar to those seen in the anterior 
chamber are evident between the ciliary proc- 
esses and appear to originate from them. 
These cells are seen in the circumlental space, 
in the anterior vitreous, along the internal 
limiting membrane of the retina posteriorly, 
and lining the optic cup. 

The lens cortex is liquefied and shows ex- 
tensive globule formation. The epithelium is 
diminished anteriorly and equatorially. Pos- 
teriorly the demarcation of the capsule is 
difficult to discern. Small globules of lens ma- 
terial are seen outside the capsule in the pos- 
terior lental space and in the anterior vitre- 
ous. 


Fig. 6 (Irvine and Irvine). Case 
9. Anterior segment, showing 
marked inflammatory infiltration of 
iris and anterior chamber. 


The choroid, except for a few scattered 
foci of lymphocytes, is free from inflamma- 
tion. 

There is a collection of free blood in the 
nerve-fiber layer of the retina, temporally, 
half way between the equator and nervehead. 
Lymphocytes are seen perivascularly in the 
nerve-fiber layer. Ganglion cells are plentiful, 
and there is no atrophy of the nerve-fiber 
layer or of the nerve trunk. 

Impression. Hypermature cataract. Lens- 
induced iridocyclitis (toxic response ). 

Comment. Many of the phagocytes within 
the anterior chamber have nuclear char- 
acteristics indistinguishable from those of 
epithelioid cells. The pink-staining cytoplasm 
and the presence of brown pigment granules 
in many of the cells confirm their phagocytic 
activity. 

Typical epithelioid cells, occurring in 
nodules, and aggregating to form giant cells 
are not seen. For this reason a diagnosis of 
chronic granulomatous inflammation is not 
justified. However, the similarity of the 
nuclei of these mononuclear phagocytes and 
the nuclei of epithelioid cells suggests their 
common origin. 


CoMMENT ON GrouP II 


In retrospect, the clinical diagnostic fea- 
tures of Case 9 seem to be the presence of a 
mature to hypermature lens ; extremely-high 
protein content of the aqueous, part of which 
must have come from the lens; and the 
covering of the back of the cornea with 
large, irregular, lardaceous precipitates. 

The time of onset after cataract extraction 
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would suggest sympathetic ophthalmia. The 
fact that the opposite eye was never inflamed 
was, however, definitely against this diagno- 
sis. A review of 63 cases of sympathetic oph- 
thalmia** revealed that exacerbations of at- 
tacks were bilateral when both eyes were 
present. 

Details of two other cases included in this 
group (Cases 10 and 11) are appended. 
Probably some of the cases that are reported 
as having been :ured by removal of the lens 
would have fallen into this group had the 
condition been allowed to progress. 

Pathologically, the anterior segment is in- 
volved primarily. The extreme plasma-cell 
infiltration of the iris and the presence of 
lens material in the vitreous and aqueous, 
being phagocytized by large eosinophilic- 
staining macrophages, identifies this group. 

There may be, in addition, a slight poly- 
morphonuclear response, showing an over- 
lapping of Groups I and II. The polymor- 
phonuclear cells do not seem to indicate the 
acuteness of the process, as the example 
Case 1 in Group I showed polymorpho- 


Fig. 7 (Irvine and Irvine). Case 9. Exudate in 
anterior chamber and iris, showing predominance of 
plasma cells. 


Fig. 8 (Irvine and Irvine). Case 9. Cells clumped 

on retina, similar to collections seen as keratic 
precipitates. 


nuclear infiltration in an eye that had been af- 
fected for approximately one year. 

In Group II, the overall picture is that of 
predominant mononuclear-cell infiltration, 
whereas in Group I there was predominance 
of polymorphonuclear and giant cells. There 
is, however, no sharply defined pathologic 
distinction, and perhaps both Groups I and 
II might be classified together as Straub’s’® 
“endophthalmitis phacogenetica,” or lens-in- 
duced uveitis, until the etiology (of anaphy- 
laxis or lens toxicity) is established by more 
absolute criteria. 


SYNOPSES OF CASES IN Group II* 


Case 10 

May, 1948. A man, aged 75 years, had a glaucoma 
operation on the left eye. The eye was irritable, 
with many keratic precipitates. 

November 30, 1948. The right eye became con- 
gested and, since sympathetic ophthalmia was 
feared, the left eye was enucleated. 


Description of pathologic anatomy 

At the upper limbus is a grayish brown ridge of 
tissue four-mm. wide, confluent with the cornea and 
containing in its center a two-mm. dark spot which 
has the gross appearance of a trephine opening. 

The shallow anterior chamber contains a funnel- 
shaped exudate, the apex of which extends to the 
opening noted above. The pupil did not transillumi- 
nate light. 


*For pathologic examination all specimens, un- 
less otherwise specified, were fixed in formalin 
Zenkers, embedded in celloidin, and stained with 
hematoxylin and eosin. Gross descriptions, recorded 
when the eyes were opened, are omitted unless 
pertinent. 
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Fig. 9 (Irvine and Irvine). Case 9. Normal retina 
with preservation of ganglion cells. 


The corneal epithelium is irregularly thinned and 
attenuated. Centrally it is reduced to. two to three 
cell layers in thickness. The episcleral connective 
tissue is injected and its stroma is heavily infiltrated 
with lymphocytes and plasma cells. 

A few small blood vessels are seen beneath Bow- 
man’s membrane at its extreme periphery. There are 
chronic inflammatory cells in the anterior stroma 
peripherally. The endothelium is flattened, at- 
tenuated, and in places is not visible. 

The anterior chamber contains serum, polymor- 
phonuclear leukocytes, eosinophilic leukocytes, and 
mononuclear inflammatory cells. Broad peripheral 
synechias occlude the trabecular meshwork and ex- 
tend about three mm. anteriorly on each side. A 
dense inflammatory exudate composed primarily of 
polymorphonuclear neutrophilic leukocytes fills the 
pupillary space, the posterior chamber, and cir- 
cumlental space as far as the equator, and extends 
over the corona ciliaris and pars plana, and grad- 
ually terminates in the area of the ora serrata. 

The architecture of the pigment epithelium of 
the iris is modified by marked infiltration with 
plasma cells and lymphocytes, In places the pigment 
epithelium, both of the iris and of the ciliary pro- 
cesses, shows nearly complete dissolution. Plasma 
cells are in the anterior vitreous and circumlental 
space, apparently arising from the ciliary body. 
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The choroid is distended by serum and plasma 
cells anteriorly, but is otherwise normal except for 
occasional lymphocytic foci posteriorly. 

The retina shows foci of edema of the nerve- 
fiber layer, near the macula. The nerve-fiber layer 
is diffusely infiltrated by lymphocytes and plasma 
cells, the former perivascularly. The ganglion cells 
are diminished, and glial elements are increased, 
particularly in the nerve-fiber layer as it approaches 
the optic cup, and in the optic nerve. A similar 
lymphocytic infiltration is seen around the vessels 
of the optic nerve at the disc. 

Aggregates of mononuclear cells are seen along 
the internal limiting membrane of the retina, and 
lining the optic cup. These nodules sometimes 
measure 0.5 mm. in diameter and are composed 
primarily of large slightly eosinophilic mononuclear 
phagocytes and plasma cells. There is no evidence 
of granulomatous uveitis. 

Opinion. Exogenous septic endophthalmitis. Hy- 
permature cataract. Lens-induced uveitis (toxic 
response). 

Comment. The heavy plasma-cell infiltration of 
the anterior uvea in the presence of a hypermature 
cataract suggests the factor of reaction to toxins 
from the lens. 


Case 11 

September 30, 1948. A right eye sustained con- 
tusion injury and rupture of the cornea. Repair of 
cornea resulted in posttraumatic inflammation which 
subsided. 

February, 1949. There was a recurrence of in- 
flammation and the eye was enucleated. There is no 
information available about the opposite eye. 


Description of pathologic anatomy 

Microscopically, the cornea is thickened and 
edematous and is vascularized at its periphery. 
There is a healed penetrating wound three mm. 
inside the limbus nasally. Lymphocytes and plasma 
cells are seen in the episcleral connective tissue at 
the limbus. The stroma is thickened and edematous. 

The nasal iris leaf is folded anteriorly upon itself, 
and its pupillary portion is incarcerated in the 
limbal wound. This leaf blocks the chamber angle 
nasally. 

There is a small peripheral anterior synechia 
temporally, loosely attached and partially obstruct- 
ing the trabecular meshwork. The iris stroma is 
densely infiltrated with lymphocytes and plasma 
cells, “Clump cells” are seen, and the pigment 
epithelium i is atrophied. Amorphous debris contain- 
ing scattered mononuclear phagocytes, chronic in- 
flammatory cells, and occasional eosinophilic leuko- 
cytes is seen in the anterior chamber. No large 
aggregates of cells are noted. 

An organized inflammatory membrane, consisting 
of liquefied cortex, capsule, swollen lens epithelium, 
and inflammatory tissue, bridges the ciliary body 
laterally, and attaches to the temporal iris leaf an- 
teriorly, thus occluding and secluding the pupil. The 
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RETINAL RESPONSE TO PRISCOLINE 


cortex is invaded by mononuclear phagocytes, 
ladened with cortex, plasma cells, lymphocytes, and 
foreign-body giant cells. 

A newly formed connective tissue, probably rep- 
resenting epithelial metaplasia, is seen on the an- 
terior surface of the lens remnant, between it and 
the iris leaf. Chronic inflammatory cells, phagocytes 
carrying lens material, pigment, and cellular debris 
are noted about the pupillary membrane. A few 
eosinophilic leukocytes are evident. 

There is mild chronic inflammation in the ciliary 
body. The choroid is distended, and contains oc- 
casional small nests of lymphocytes. There is a 
serous separation of the choroid and ciliary body 
temporally, and anteriorly. 

The retina is separated from the disc to the ora 
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serrata. Its layers are edematous. Ganglion cells 
are plentiful. Lymphocytes are seen around the 
vessels of the nerve-fiber layer. The vitreous cavity 
is filled with an eosinophilic coagulum sparsely in- 
filtrated with chronic inflammatory cells and 
mononuclear phagocytes. 

Opinion. Penetrating wound of the eyeball; hy- 
permature traumatic cataract; traumatic separation 
of the retina; lens-induced uveitis (toxic response). 

Comment. There is no evidence of chronic 
granulomatous uveitis. This case has features of 
both endophthalmitis phaco-anaphylactica and the 


‘so-called toxic response, and illustrates the over- 


lapping of these groups. It ‘is placed in Group II 
because of the hypermaturity of the lens. 
(To be concluded) 
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THE RESPONSE OF THE RETINAL VESSELS TO PRISCOLINE 
IN DIABETES MELLITUS* 


Strupy II 


Mortimer R. Cuorst, M.D., Harotp F, Scuisacx, M.D., Mitton B. HANDELSMAN, 
M.D., anp Leon M. Levitt, M.D. 
Brooklyn, New York 


INTRODUCTION 


In several earlier reports, the action of 
priscoline as a general vasodilatory agent has 
been described. In smaller doses it has a his- 
taminelike action on the blood vessels; in 
larger concentrations it blocks adrenergic re- 
sponses. Various workers have also proved 
this effect on the retinal arteries. 

It has long been argued that the vessels of 
diabetics tend to reveal early arteriosclerotic 
changes, especially in the extremities, This 
is the explanation given in many standard 
texts as the cause of the commonly noted 
vascular complications in diabetics. Vari- 
ous authors have assumed that since diabetic 
retinopathy occurs with arteriosclerosis, it is 


*From the Department of Ophthalmology and 
the Department of Medicine, State University of 
New York College of Medicine, New York, and 
the Long Island College Hospital. 


the sclerosis which is the basic cause of the 
onset of hemorrhages, exudates, and an- 
eurysms in the retina. 

Waite and Beetham’ have revealed that, 
under 30 years of age, 92 percent of dia- 
betics had no evidence of retinal sclerosis. 
However, between 40 and 49 years of age, 
only nine percent disclosed this finding. They 
state that retinal hemorrhages in diabetics 
multiply with age and duration of the dis- 
ease, and show no obvious correlation with 
retinal sclerosis. 

Elwyn? believes that, because diabetes oc- 
curs most frequently in persons past middle 
age, the normal signs of aging of the vessels 
are often interpreted as arteriosclerosis. 

Friedenwald® has recently stated that dia- 
betic retinopathy is not an atherosclerotic 
manifestation. The vascular lesion, he adds, 
which results in retinopathy is specifically re- 
lated to the metabolic disturbance of the dia- 
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betic. Appel* also reports that vascular 
changes depend upon the duration of the 
disease. In a large study of diabetics, he 
found that 70 percent of all diabetics below 
the age of 40 years, who have had diabetes 
over 20 years, have arteriosclerosis. 

The incidence of diabetic retinopathy in 
juvenile diabetics, who have survived 20 
years of the condition, has been found to lie 
between 92 percent and 100 percent, by 
Dolger,®> White,* Chute,’ and Joslin.® 

Fatal coronary sclerosis in diabetics has 
been reported to be twice that of nondiabetics 
in a survey conducted by Root, Bland, Gor- 
don, and White.* These studies tend to em- 
phasize the statement of Dry and Hines,° 
that a factor contributing to the onset of 
arterioscierosis is diabetes mellitus. 

A previous report*® has described the re- 
sponse of the retinal vessels in various stages 
of arteriosclerosis to priscoline by the meth- 
od of angioscotometry. In continuing with 
this technique it was decided to evaluate the 
effect of this drug upon the retinal vessels 


TABLE 1 
DIABETICS WITH FAIR WIDENING RESPONSE FOLLOWING PRISCOLINE INJECTION 


in diabetes, both with and without diabetic 
retinal changes. 


METHOD AND MATERIAL 


a. TECHNIQUE 
The technique employed was similar to 
that described in our previous study.’° 


b. SuByects 

Twenty-seven diabetics, with ages varying 
from 18 to 69 years, were studied at the 
Long Island College Hospital. The duration 
of diabetes varied from six months to 30 
years. Typical diabetic retinal exudates were 
manifested in 12 of these cases, with or with- 
out other signs of diabetic retinopathy. The 
remaining 15 patients revealed no exudates, 
although there were other signs of diabetic 
retinopathy in some. 


c. PROCEDURE 

As described in a previous study” on 
retinal vessels in vascular diseases. 

The time interval for the maximum effect 
was about 13 to 18 minutes following the in- 


N Age Sex — f Fund 
ame unduscopy 
Diabetes Diabetes 
(years) (years) 
M. S. "81 F ms Good O.D. Mild sclerosis of retinal vessels 


O.S. Mild sclerosis of retinal vessels 
Few punctate aneurysms between disc 
and macula 


O.D. Several punctate aneurysms in perimac- 
lar and temporal region 

O.S. Two punctate aneurysms in upper tem- 
poral quadrant 


O.D. Mild sclerosis of retinal vessels with in- 
creased tortuosity _ 
Several punctate aneurysms in perimacular 


region 
O.S. Mild sclerosis of retinal vessels with in- 
creased tortuosity 

Two punctate aneurysms in perimacular 


ion 
flame-shaped hemorrha in pe- 
and one flame-shaped 
near disc 


== 


None 
O.D. Three punctate aneurysms in periphery 
O.S. Negative 


: 
E. B. | Poor 
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TABLE 2 
DIABETICS WITH GOOD WIDENING RESPONSE FOLLOWING PRISCOLINE INJECTION 


Age Sex 


Duration Control 


of of 
Diabetes Diabetes 


Funduscopy 


(years) 
54 


7 years Good O.U. Several punctate aneurysms in peri- 


macular region 
O.S. Two punctate aneurysms in temporal 
periphery 


O.D. Mild sclerosis of retinal vessels 

Several punctate aneurysms in perimacu- 
lar region 

Few small hard-white, well-defined exu- 
dates in perimacular region 
O.S. Same as O.D. with several aneurysms 
in periphery 


O.U. Early macular sclerosis of lens 
O.D. Two small perimacular punctate aneu- 


OS. One small perimacular punctate aneu- 
rysm 


O.D. Three punctate aneurysms in perimacu- 
lar . and two in periphery 

O.S. One punctate aneurysm in perimacular 
region 


Negative 


O.U. Multiple punctate aneurysms in macu- 
lar region and perip 


O.U. Multiple punctate aneurysms in peri- 
macular region and periphery 


J. D. 25 


Negative 


¥. 53 


O.U. Mild sclerosis of retinal vessels with 
some increase in tortuosity of vessels 


Negative 


ALS. 61 M 6 years 


O.U. Mild sclerosis of vessels 


jection. The maintenance of maximum dila- 
tation varied from 17 to 25 minutes. 


OBSERVATION 


Of the 27 diabetics, 12 patients revealed a 
poor widening of the angioscotoma after an 
injection of priscoline. In 11 of these cases, 
funduscopy showed the waxy white, well- 
defined exudates considered typical of dia- 
betes ; while in the remaining patient of this 
group, no exudates were noted. 

Ten patients manifested a good widening 
of the angioscotoma. Of these, nine did not 
reveal any exudates, whereas in one case, 


some small diabetic exudates were found. 
In the remaining five cases with no evi- 

dence of exudates, a fair widening of the an- 

gioscotoma was recorded (tables 1, 2, and 3). 


CoM MENT 


Many theories have been presented con- 
cerning the pathogenesis of diabetic exudates. 
It is believed by Elwyn? that, in some dia- 
betics, the exudate is due to a chronic state 
of subnutrition produced by stasis in the 
terminal vessels, which leads to deficient 
oxygen supply, with consequent appearance 
of hyaline and lipoid bodies. 


. 


7 
‘ 
M. A. 52 M 5 years Good 
j.W. 51 M Good 
M 1 month Good 
} 
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TABLE 3 
DIABETICS WITH POOR WIDENING RESPONSE FOLLOWING PRISCOLINE INJECTION 
ame unduscopy 
Diabetes | Diabetes 
(years) (years) 
V. F. 56 M 68 Good O.U. Multiple perimacular waxy well-defined exu- 
dates; punctate aneurysm in perimacular region and 
phery 
6.D. Two small flame-shaped hemorrhages between 
disc and macula 
E.U 40 F 20 Good | O.D. Three small punctate aneurysms in perimacu- 
lar and temporal regions 
O.S. Two small whitish well-defined exudates in 
perimacular region 
One small aneurysm in periphery 
T.<¢ 57 F 6 Good | O.U. Multiple waxy exudates in perimacular region 
and several in poe 
Several small perimacular aneurysms 
O.S. Two flame-shaped hemorrhages in temporal 
region 
R. H. 54 F 3 Good O.U. Multiple whitish well-defined exudates in mac- 
ular and perimacular region 
I drusen in periphery 
M.A 38 F 20 Good | O.D. Multiple whitish yellow well-defined exudates 
in region 
O.S. Multiple waxy well-defined exudates in peri- 
macular region 
Several small aneurysms in periphery 
1. G. 46 F 15 Good | O.D. One waxy well-defined exudate in perimacular 
on 
wo small aneu in periphery 
O.S. One waxy well dohned exedate in perimacular 
region 
M.G 44 M 1 Good O.U. Moderate retinal arterial sclerosis with in- 
creased tortuosity of vessels 
O.D. Several punctate aneurysms in perimacular 
region 
No exudates or hemorrhages 
W. W. 68 M Good | O.U. Moderate sclerosis of vessels of retina 
Marked tortuosity of veins with some varices 
O.D. Moderate sclerosis of vessels of retina 
Multiple small aneurysms in perimacular region 
O.S. Two small waxy well-defined exudates in peri- 
macular region 
B. B. 66 F 12 Good | O.U. Moderate retinal arterial sclerosis with marked 
tortuosity of vessels 
O.D. Multiple small waxy well-defined exudates in 
macular and perimacular region 
O.S. Multiple small waxy whitish well-defined 
exudates in perimacular region 
E. M. 60 F 7 Good O.U. Mild sclerosis of retinal vessels; no tortuosity 


a Two waxy well-defined exudates in permacu- 
ion 
Multiple aneurysms in macular region and periph- 
ery 
O.S. Multiple small waxy well-defined exudates in 


perimacular region and periphery 
Two hemorrhages near disc 
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_RETINAL RESPONSE TO PRISCOLINE 


TABLE 3—Continued 


Duration | Control 
of 


Diabetes 


Funduscopy 


Good 


O.D. Two small waxy well-defined exudates in peri- 
macular region 
O.S. Four waxy yellowish well-defined exudates in 
perimacular and temporal regions 

Several small aneurysms in periphery 


O.D. Multiple waxy well-defined exudates in peri- 
macular region 
a. punctate aneurysms in perimacular and 
‘Shaped he t la 
ne flame-s morr or to macu’ 
O.S. Several waxy whitish wef debeeed ned exudates in 
perimacular region 


O’Brien and Allen," in an extensive study 
of diabetes, invariably found arteriosclerosis 
of the retinal vessels, not only clinically, but 
also in microscopic observations. 

Leopold, however, stated that arterio- 
sclerosis, hypertension, and hyperglycemia 
may influence the incidence of the waxy 
exudate, but that no one of these is the basic 
etiologic factor. 

Another theory postulated by Dry and 
Hines® is that diabetes injures the finer 
arterioles and venules and that this sets the 
stage for progressive degenerative lesions of 
the retina. 

In this study, 11 out of 12 patients, with 
no widening of the angioscotoma after pris- 
coline was given intravenously, were found 
to have diabetic exudates. A previous re- 
port’® has revealed a similar poor widening 
response to priscoline in patients with 


marked arteriosclerosis, It is, therefore, be- 
lieved that possibly the presence of exudates 
in the retina in diabetics is a manifestation 
of advanced vascular damage. 

From this study, it also appears that the 
presence of exudates offers the poorest 
prognosis insofar as the regional retinal ves- 
sels and surrounding retinal areas are con- 
cerned. 

It is also felt that, perhaps, the present 
diagnostic label of diabetic retinopathy is too 
broad. It is utilized whenever an aneurysm, 
hemmorhage, or exudate, alone or combined, 
is present, and these findings should be more 
specifically classified. 


CONCLUSION 


In 27 cases of diabetes, the response to 
intravenous priscoline, as noted by its effect 
upon the angioscotoma, was: 


4 


ten 


Fig. 1 (Cholst, Schilback, Handelsman, and Levitt). Suatiabheubain plotted to show the effect of 
priscoline in a patient (J. W., Table 2) without diabetic exudates. (A) Normal angioscotoma before 
priscoline. (B) Four minutes after injection of priscoline. (C) Sixteen minutes after injection of prisco- 
line. (Classified as a good response. ) 
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| | Diabetes | 7 ; 
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S. A. 61 12 Good | \ 
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: 331 353 Ten cases revealed a good response. In 
found; whereas, in one case in this group, 
3333, The poor response to priscoline in the cases 


with exudates is analogous to the poor re- 


Fig. 2 (Cholst, Schilback, Handelsman, and 
Levitt). Angioscotoma plotted to show the effect of sponse found in patients with advanced visi 


priscoline in a patient (A. S., Table 3) with diabetic ble arteriosclerosis. — 
exudates. (A) Normal angioscotoma before pris- Several patients in the poor-response 


coline. (B) Fifteen minutes after the injection of up were appreciably younger than those 
group.” 

A more descriptive classification of each 
sign of diabetic retinopathy is recommended, 
The onset of exudates in a diabtic appears 
to offer the poorest prognosis. 


Twelve cases responded poorly. No evi- 
dence of widening of the angioscotoma was 
noted. Of this group, 11 showed typical dia- 
betic retinal exudates, while one remaining 
case revealed no evidence of diabetic retinal 


changes (fig. 2). 1 Nevins Street. 
Five cases indicated a fair response. All ~~ 
of these patients showed no evidence of Note: Cases with any questionable evidence of 
optic-nerve involvement due to diabetes were ex- 
exudates. cluded from this study. 
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CHOICE OF TEST OBJECTS IN VISUAL FIELD STUDIES* 


Max CHAMLIN, M.D., Leo M. Davinorr, M.D. 
New York 


When studying a patient’s visual fields, it 
is not enough merely to indicate a loss for 
one particular visual angle. For example, to 
say that a patient has a temporal hemianopia 
for 3/330 white does not qualify the extent 
of defect beyond just that point. It does not 
tell us if the field is present or absent for 
5/330 white, or 10/330 white, or even for 
hand movements. On the other hand, while 
the nasal half of this field is shown to be 
intact for 3/330 white, we do not know if it 
is still present for 2/330 white or 1/330 
white. In other words, the use of a single 
test object tells neither the depth of loss in 
the defective area nor the exact quality of 
the preserved area. 

Technically, one might do a series of field 
studies, using all stimuli, from gross hand 
movements to 100/330 white, 40/330 white, 
and so forth, all the way down to 0.5/2,000 
white. Certainly, such a complete routine 
would be time-consuming and entail a good 
deal of unnecessary recording that would not 
be worth the effort. Furthermore, the record- 
ing of much unnecessary data would detract 
from proper concentration on the more perti- 
nent critical test that would bring out the 
quality of the field to be studied. 

How does one go about choosing the 
proper stimuli for a particular field study? 
Some perimetrists have attempted to lay 
down rules of thumb for the choice of test 
objects. I have seen such attempts based on 
the central visual acuity (Snellen) alone. 
This is regrettable, because such central 
visual acuity is an indication of innermost 
central field only, probably within 0.5 degree 
from fixation. Visual acuity has been shown 
to fall off about 20 percent at 0.5 degree 
and about 30 percent at 1.0 degree from fixa- 
tion by Weymouth and others.* 


*From the Neurosurgical Service of the Beth 
Israel Hospital. 


Involvement within the inner 0.5 degree of 
field would, therefore, impair central visual 
acuity appreciably but, at the same time, the 
surrounding field for such small stimuli as 
1/2,000 white may be perfectly intact and 
the peripheral field intact for such small 
stimuli as 1/330 white. 

When there are no obvious gross defects, 
such as with hand movements, and a large 
test object such as 5/330 white is seen in the 
periphery, one should resort to minimal 
stimuli in order to look for minimal defects 
in the various portions of the field. 

In speaking of minimal stimuli, we refer 
to the smallest white test object against a 
black background, under standard lighting 
conditions of seven foot-candles, so that it 
is just made out in the particular area of 
field which is being explored. Therefore, a 
single test object cannot be used to explore 
the entire field, since a stimulus that is 
minimal at the periphery is no longer mini- 
mal in a more central area of the field. 

Theoretically, by using fine gradations of 
test-object size, one could use a different 
stimulus for every 10 degrees or so of arc. 
However, such fine division is unnecessary 
and may even confuse the examiner and 
fatigue the patient. 

On the other hand, individual testing of 
the various portions of the field is necessary 
because of the frequency of the involvement 
of only one portion of field and not the 
others. For example, in optic neuritis one 
may find a defect only in the cecocentral 
area and not more peripherally. 

Chiasmal interference may, however, show 
involvement only in the 10-degree to 25- 
degree area with the more central and more 
peripheral fields intact. Finally, in brain 
tumor or vascular accidents, one may find in- 
volvement only in the periphery and not ex- 
tending more centrally than the 30-degree 
or 40-degree arcs. 
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For practical purposes, therefore, we have 
found it most convenient to divide the field 
into central (0 to 10 degrees), intermediate 
(10 to 25 degrees), and peripheral (25 to 90 
degrees ). 


MINIMAL TESTING OF THE 
PERIPHERAL FIELD 


The smallest visual angle said to be just 
visible in the extreme teraporal periphery is 
believed to be about 0.86 degrees, corre- 
sponding to 5/330 white. 

While this may be true for elderly or de- 
bilitated people, in most healthy people the 
stimulus formed by 3/330 white is normally 
visible near enough to the extreme periphery 
to consider it as a minimal stimulus for test- 
ing of the temporal periphery for practical 
purposes. From a practical point of view, we 
have found the 2/330 white even more de- 
sirable for minimal testing at the periphery, 
less dense defects being more easily picked 
up with this lesser stimulus. 

True, the temporal periphery for 2/330 
white may not extend quite as far out as that 
for 3/330 white, but it usually extends far 
out enough to show a contraction due to a 
tumor or a vascular accident, however pe- 
ripheral the effect of the lesion. Thus, if the 
field for 2/330 white reaches to its normal 
limit in a good part of the periphery, but 
not in another, one may assume that there 
is a peripheral defect in the latter area, 

On the other hand, if a 2/330 test dis- 
closes a field that is normal in contour but 
does not reach further out than, for example, 
45 degrees nasally or 65 degrees temporally, 
one may assume that the patient has a low 
normal field for this test object, because a 
truly pathologic contraction is not likely to 
produce a field of normal contour and pro- 
portionate contraction all around, In such a 
case it is wise, therefore, to use a 3/330 or 
even 5/330 to study the remaining periphery 
of the field, Such a portion of field may be 
affected in disease of the extreme periphery 
of the retina. 

In order to gauge whether a field reaches 
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out to the normal extent for a particular test 
object, we use a chart showing minimal 
normals for 5/330, 3/330, and 1/330. This 
chart was described in a previous work.” 
While extremely peripheral defects due to 
suprageniculate interference have been de- 
scribed (so that only the unpaired portion 
of the temporal field is affected, and such de- 
fect is theoretically possible), it has been our 
experience that a peripheral defect such as 
this will usually show some defect in the 
homonymous nasal field, if one uses a 2/330 
or 1/330 white and the minimal techniques 
and criteria, such as level differences, quali- 
tative differences, and breadth of field differ- 
ences, described in a previous paper.® 


MINIMAL TESTING IN THE 
INTERMEDIATE FIELD 


The intermediate field was suggested as a 
name for the area between 10 to 25 degrees 
in a previous study.* In that work, it was 
shown that this area of field was particularly 
vulnerable to mass interference at the chiasm, 
which often will cause a great deal of typical 
chiasmal field defect in the intermediate field 
with little to no defect in the peripheral field 
for 2/330 white or even 1/330 white (fig. 1). 

Minimal testing in the intermediate field is 
done with 1/2,000 white, the periphery for 
which lies between 10 degrees and 25 de- 
grees, depending on the individual. Thus, 
testing with 2/330 white or 1/330 white only 
may well lead to a complete oversight of a 
typical bitemporal hemianopia in the 1/2,000 
white field. 


MINIMAL TESTING OF THE CENTRAL FIELD 


In testing the central field of vision, the 
1/2,000 white can again be used all the 
way down to fixation. However, in the inner 
three or four degrees, 1/2,000 white is no 
longer a minimal test, and one may have to 
resort to 0.5/2,000 white to pick up tiny de- 
fects which should be used when central 
visual acuity is definitely diminished and the 
1/2,000 white field seems to be intact all the 
way to fixation. 
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TEST OBJECTS IN VISUAL FIELD STUDIES 


At this point, it is well to remember that 
any appreciable loss of central visual acuity 
(Snellen) in the absence of pathologic change 
in the media or fundus should be demonstra- 
ble by a field defect involving the fixation 
area. One must also remember, however, that 
central visual acuity (Snellen) depends on 
the function of the innermost central area, 
probably the inner 0.5 degree, so that defects 
may encroach very intimately upon fixation 
without interfering with visual acuity (Snel- 
len). 

Of the various colored test objects used 
in the central area, red seems to be the most 
useful, For exact quantitative measurements, 
however, small white test objects are more 
desirable.* 

In summary, before reporting fields as 
normal, the periphery must be shown to be 
intact for 5/330, 3/330, 2/330, or 1/330 
white, depending on the individual. The in- 
termediate field must be shown to be normal 
for 1/2,000 white, and the central field for 


1/2,000 white and 0.5/2,000 white. In addi- . 


tion, central visual acuity must be intact 


(Snellen). The use of such visual angles will 
allow almost no defect to escape detection. 


DEFECTIVE FIELD 


When there is loss of field, one must 
qualify it by explaining exactly how intense 
the loss is. This is most important from a 
diagnostic as well as a prognostic point of 
view. Furthermore, it serves as a basis for 
gauging improvement or greater involve- 
ment. 

If a loss is a very profound one, even for 
hand movements, the field chart should be 
so labeled. On the contrary, if hand move- 
ments are still seen, one should flash a 
100/330, 40/330, then a 20/330 white, and 
so forth, until he finds the smallest test object 
that can just be seen. 

Once the quality is thus ascertained in the 
defective part of the field, the better part of 
the field is further explored with smaller and 
smaller stimuli, until minimal stimuli are 
reached. In speaking of good and defective 
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portions of field, I refer especially to hemian- 
opic defects—homonymous and bitemporal. 

Conversely, if minimal stimuli are used in 
good fields first, the defective portion of the 
field is examined with larger and larger 
visual stimuli until the smallest stimulus just 
visible there is found. Thus, if there is an 
intact nasal field for 1/330 white, but a 
temporal hemianopia with this test object, a 
2-mm., then 3-mm., thei 5-mm. white test 
object is used until the smallest one that be- 
gins to be visible in the defective field is 
found. 

In order to do this, one should indicate on 
the chart at what point the critical size test 
object becomes visible, Furthermore, it is 
very simple and informative to divide the 
field into upper and lower halves for this 
purpose. For example, let us assume that a 
patient has a temporal hemianopia in the 
right eye for 1/330 white. We are faced with 
a defective temporal field for evaluation. 

In rapid succession 2, 3, and 5-mm. white 
test objects are flashed in the upper and 
lower temporal field, well within the normal 
periphery. Suppose the 2-mm. and 3-mm. ob- 
jects are not visualized, but the 5-mm. one is 
just seen, In such case, one should bring the 
5-mm. test object along the 45-degree merid- 
ian and the 315-degree meridian. 

Let us assume that the patient first saw 
the 5-mm. test object at the seven-degree arc 
on the 45-degree meridian, and below on the 
10-degree arc on the 315-degree meridian. 

One should indicate such recognition by a 
visible dot at the appropriate point, and place 
the number to indicate the size of the test 
object, assuming color and distance to be the 
same as those of the test object used for the 
better half of the plotted field, unless other- 
wise indicated. Such a case is shown in the 
right field of Figure 2. The dot indicates the 
point at which it is first seen. 

By having all the test objects available and 
within easy reach, the examiner can readily 
take four or more of them in his hands at 
one time and flash them in rapid succession. 
With some experience, he can determine such 
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ure 3. For example, in the left field, there is 
a temporal hemianopia for 2/330 white. 
However, in the peripheral field, hand move- 
ments are seen at 30 degrees in the 135-de- 
gree meridian, at 60 degrees in the 180- 
degree meridian, and at 60 degrees in the 
225-degree meridian. At 10 degrees, tem- 
porally, the innermost portion of the inter- 
mediate field, hand movements are no longer 
seen. In the nasal field, it is noted that the 
1/2,000 field is very small, but the 2/2,000 
white is visible at 13 degrees above and 15 
degrees below. 

In testing the intermediate field on the 
tangent screen, when there is a contraction 
with minimal testing or 1/2,000 white, the 
defective field should again be qualified. For 
example, if there is a temporal hemianopia 
for 1/2,000 white, one may use a 2/2,000 
white in the defective temporal field, and, 
if this is not seen, a 3-mm., 5-mm., and so 
forth, up to hand movements. 

Let us suppose that a patient has a right 


t 1 hemi ia for 1/2,000 white, but 
findings as the ones just described in a very 


short time. 

In the same case (fig, 2), it will be noted 
that hand movements were first seen at 20 
degrees above and 25 degrees below, thus 
designating the quality of the intermediate 
field. 

One should go on and in a similar manner 
find the quality of the peripheral field—for 
example, between 40 and 60 degrees, and 
even more peripherally, Since hand move- 
ments are not indicated until 20 degrees 
above and 25 degrees below, this means that 
not even gross hand movements were seen 
at the periphery. If desired, one may indi- 
cate the absence of the detection of hand 
movements by inserting “no H.M.” 

Actually, these four temporal readings, 
which should take the experienced per- 
imetrist no more than a minute or two to 
determine, will give a much more accurate 


Fig. 1 (Chamlin and Davidoff). M. D. Case of 
pituitary tumor being treated with radiotherapy. 
Vision: O.U., 20/30—1. (A) 2/330 white. (B) 
1/2,000 white. 


Fig. 2 (Chamlin and Davidoff). A. S. Case of 


record from which to gauge future progress. 
Another illustration of the quality of de- 
fective field in various areas is shown in Fig- 


pituitary tumor being treated with radiotherapy. 
Vision: O.D., 20/30—1; O.S., 20/200. (A) 2/330 


white. (B) 1/2,000 white. 


SZ, A 
(EX (EX 

- 


can see the 2-mm. white test object at five de- 
grees in the 45-degree meridian and at 10 
degrees in the 315-degree meridian, Such 
findings are seen in Figure 1. 

Following the quality of defective field is 
especially important in observation of cases 
of chiasmal interference, particularly in those 
patients undergoing radiotherapy. The prin- 
ciples for such treatment were prescribed by 
Davidoff and Feiring,® and methods of ex- 
amination were discussed in a previous 
paper.* 

In such cases, the immediate effect of 
therapy may be that of edema around the 
chiasm, with encroachment on the field, espe- 
cially the intermediate field. Critical, quali- 
tative testing as already described will easily 
show such effect and enable the ophthalmolo- 
gist to warn the radiotherapist to curb or 
modify the dosage. 

More important, it will enable the ophthal- 
mologist to give the neurosurgeon reliable 
warning of further or lesser encroachment 
on the chiasmal pathways without waiting 
for actual involvement of central visual acu- 
ity (Snellen). In this way, surgery can be 
performed earlier and more advantageously. 

At this point we would like to discuss the 
subject of large test objects, or, greater 
stimulation in general. After finding that a 
patient cannot visualize 100-mm. white at 
330 mm., we usually use hand movements. 
However, before using hand movements we 
will sometimes interject fingers between these 
two stimuli and indicate not only the ability 
to see fingers but the ability to count fingers. 

If hand movements are not visible, one 
may use a large flashlight with a lens of about 
60 or 70 mm. in diameter in a darkened 
room, Actually, flashing a large light in a 
darkened room is still another method of 
increasing the visual stimulus. 

That is to say, instead of merely increas- 
ing the size of the stimulus, under standard 
lighting conditions (seven foot-candles), one 
increases the intensity of the stimulus by 
using an illuminated test object against a 
dark background, thus giving an even greater 
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pituitary tumor being treated with radiotherapy. 
Vision: O.D., 20/25—1; O.S., 2/200. (A) 2/330 
white. (B) 1/2,000 white. 


contrast than under standard conditions. It 
seems appropriate to label such testing as a 
change in the intensity of stimulus rather 
than in the size of stimulus, 

A word of caution should be given regard- 
ing the use of such lights, and even the use 
of hand movements or other very large test 
objects, 

Bright lights, as well as the reflected light 
from a large flat surface, such as a moving 
hand, or even the shadows cast by such a 
moving hand, may easily throw such a light 
or shadow on the side of the nose and it 
may be visualized by the patient in the seeing 
half of the field. The eager patient may re- 
port vision at this point, not realizing it is 
in the intact field. One must, therefore, be 
very careful about accepting the patient’s 
word in cases such as these. 

We have often found it useful to hold the 
straight edge of a large cardboard, such as 
the Jaeger charts for near testing, at right 
angles to the corneal surface, and very near 
it, so as to block any lights or shadows from 
the temporal field falling onto the side of the 
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nose, thus producing a stimulus in the nasal 
field. Each perimetrist must be careful to 
circumvent such pitfalls, and to work out his 
own means of doing so. 


CHOICE OF TEST OBJECTS FOR SPECIFIC 
STUDIES 


1. BLINDSPOT STUDIES 


The measurement of the blindspct is one 
of our most important tests in perimetry as 
an index of edema of the nervehead. There 
is some diversity of opinion as to which 
comes first, the ophthalmoscopic evidence of 
papilledema or the enlargement of the blind- 
spot. 

Traquair found the fields normal until 
ophthalmoscopic swelling of the nervehead 
is definite, while he quotes de Schweinitz as 
having found enlargement of the blindspot 
before ophthalmoscopic evidence of papil- 
ledema was present. 

In our experience, we have found enlarge- 
ment of the blindspot where ophthalmoscopic 
evidence of papilledema was still very scant, 
or at least the disc appearance was still com- 
patible with normal. On the other hand, we 
have seen cases with definitely increased in- 
tracranial pressure and showing hyperemia 
of the discs but discrete margins and good 
physiologic cups, in which the blindspots fell 
within the one-degree pericecal zone of am- 
blyopia. 

In such cases, one cannot say whether or 


_ not the blindspot is enlarged unless he has 


knowledge of the previous measurements of 
this particular patient’s blindspot. Since the 
exact mechanism of the production of papil- 
ledema is not definitely understood or agreed 
upon by all observers, one cannot give a defi- 
nite explanation for the differences which 
have been mentioned. 

It is our opinion that individual anatomic 
peculiarities may be important factors con- 
tributing to the presence or absence of 
papilledema in different patients with the 
same degree of increased intracranial pres- 
sure. 


The anatomic features we refer to may be 
the size, depth, and shape of the physiologic 
cup and the physiologic status of the vessels 
—their permeability and points of entrance 
into and emergence from the optic nerve. 

Other features that may influence the pres- 
ence or absence of papilledema may be the 
size, number, and shape of the lamina crib- 
rosa, the amount of perivascular striping on 
the disc, and the presence or absence of 
congenital membranes or glial tissue in the 
cup and the intraocular pressure. 

A word must be said about the normal 
blindspot and the one-degree pericecal zone 
of amblyopia. The normal blindspot meas- 
ures 5.5 degrees by 7.5 degrees, and is sur- 
rounded by a one-degree zone of diminished 
sensitivity where, in normal eyes, a 2/2,000 
white test object may not be seen. 

This brings the normal blindspot for 
2/2,000 white up to as large as 7.5 degrees 
by 9.5 degrees. Thus, if a patient is suspected 
of early papilledema, a measurement of as 
high as 7.5 degrees by 9.5 degrees with 
2/2,000 white may represent the normal 
blindspot for him, or a one-degree pericecal 
enlargement all around. Since one does not 
usually know the size of a patient’s blind- 
spot prior to such an examination, one may 
not be able to give a very helpful answer in 
such a case. 

Enlargement beyond 7.5 degrees by 9.5 
degrees with 2/2,000 white, in the absence 
of any visible peripapillary defects, such as a 
myopic or scleral crescent, medullated nerve 
fibers, or peripapillary choroidal sclerosis, 
must always be considered as strong evidence 
of true enlargement of the blindspot. Of 
course, any enlargement above 5.5 by 7.5 de- 
grees which is also present for 5/2,000 
white is even more significant of papillary 
edema. 

When the enlargement can be shown with 
a 10/2,000 white or an even larger visual 
angle the ophthalmoscopic evidence is usu- 
ally quite marked, and an enlarged blindspot 
is not necessary to make the diagnosis of 
papilledema. 
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TEST OBJECTS IN VISUAL FIELD STUDIES 


It is apparent from these comments that 
minirnal testing for enlargement of the blind- 
spot should be carried out with 2/2,000 
white. If this t:st shows the blindspot to lie 
within the 5.5 hy 7.5 degree area, the blind- 
spot may definitely be said to be within nor- 
mal limits. We have never known a patient, 
in whom the disc measurements fell within 
these limits, who has shown any subsequent 
conclusive procf of having had papilledema 
at the time of the examination. 

In short, measurements up to 7.5 by 9.5 
degrees with 2/2,000 white may be within 
normal limits or may represent early enlarge- 
ment, depending on the physiologic sensi- 
tivity of the peripapillary rods and cones, and 
can only be interpreted if a previous meas- 
urement of the patient’s blindspot is avail- 
able. Measurements beyond 7.5 by 9.5 de- 
grees with 2/2,000 white, in the absence of 
any other visible peripapillary changes in the 
fundus should be considered as pathologic 
enlargement until proved otherwise. 


2. RETINITIS PIGMENTOSA STUDIES 


Although the history and the fundus ap- 
pearance are usually sufficient to make the 
diagnosis in pigmentary degeneration of the 
retina, peripheral field studies may be used 
to help diagnose or follow the course of such 
disease. 

In early stages, an annular scotoma may 
be found even before the pigment is visual- 
ized. In advanced cases, of course, the defect 
may be dense even for hand movements. 
However, if the field is normal for 3/330 
and 2/330 white, the periphery should be ex- 
plored with 1/330 white in order to show 
early involvement, since the annular scotoma 
usually starts well in from the periphery 
and the 1/330 white isopter is closer to the 
vulnerable field in this disease. 

Care must be taken to carry the test ob- 
ject all the way to fixation in each meridian, 
even after its initial recognition peripherally. 
The patient must continue to observe the test 
object all the way and indicate its disappear- 
ance at any point, as well as its subsequent 
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reappearance. In this way, an annular sco- 
toma, or part of an annular scotoma, may be 
mapped out. Diminished illumination may be 
quite helpful in picking up early defects in 
this type of case. 

When scotomatous areas are found, larger 
and larger test objects should be used until 
the smallest one just visible in the scotom- 
atous area is found. This should be recorded 
on the chart. 


3. GLAUCOMA STUDIES 


This short discussion is not intended to re- 
place the abundant studies available on the 
visual-field changes in glaucoma, However, 
some pertinent points will be made regarding 
the choice of test objects. 

Widening of the angioscotoma, Seidel’s 
sign, and nerve-fiber bundle defects are be- 
lieved to show the earliest peripapillary 
changes, while peripheral depression may 
occur concurrently. 

For the peripheral depression, again, 3/330 
or 2/330 white may be used. If good expanse 
of field is still present for 2/330 white, then 
1/330 white may be used. Diminished illumi- 
nation, that is, using less than the standard 
seven foot-candles of light, will intensify 
such peripheral defects, 

In testing the peripapillary area for nerve- 
fiber bundle defects, one must be sure to use 
a test object large enough to be seen normally 
within the pericecal area. Thus, a 1/2,000 
white is a poor test for early nerve-fiber bun- 
dle defects near the disc since the 1/2,000 
white, in most cases, does not reach out be- 
yond the temporal border of the blindspot. 
A 2/2,000 white test is much more suitable 
for such early changes. 

On the other hand, if searching for the 
end of a nerve-fiber bundle defect on the 
horizontal raphe within the 10-degree arc, 
the 1/2,000 white should be used because, in 
almost all normal cases, the 1/2,000 white 
field extends out to at least 10 degrees all 
around. Again, once a defective area is 
found, the quality of the defective area 
should be determined with larger stimuli. 
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4. DETACHMENT OF THE RETINA AND INTRA- 
OCULAR TUMORS 


When a retinal detachment or tumor in the 
periphery of the retina is suspected, but not 
found ophthalmoscopically, one may employ 
peripheral visual-field studies to help discover 
them. 

For such purposes, a 2/330 or even 3/330 
white should be used. In any event, a test 
object large enough to extend to some por- 
tions of the periphery of the normal field 
must be employed so as to make sure that no 
portion of the peripheral field is excluded 
from the examination. 

When a tumor or retinal detachment is sus- 
pected in the extreme periphery but cannot 
be visualized because of the very peripheral 
position, a defect in the peripheral visual 
field may be most helpful in diagnosing or lo- 
cating the site of such lesions. In very mild 
detachments, however, very little perimetric 
defect may be demonstrable despite fundu- 
scopically visible detachment. 


5. MACULAR DEGENERATION 


It is rare that macular degeneration re- 
quires visual-field studies for diagnosis. Usu- 
ally the subjective complaints of diminution 
of central visual acuity and the appearance 
of the disturbed architecture in the macular 
area are enough to make the diagnosis. Visual 


Fig. 4 (Chamlin and Davidoff). B. F. Case of 
retrobulbar neuritis in 31-year-old white woman, 
with a history of sudden blurring in left eye. 
Vision: O.U., 20/25. Blindspots, plotted with 
2/2,000 white, showed a cecocentral scotoma, O.S., 
not quite reaching fixation. Clearing occurred in 
three weeks and was followed by nystagmus. A 
clinical diagnosis of multiple sclerosis was made. 
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angles as small as 0.5/2,000 white may have 
to be employed to demonstrate such lesions 
in the early stages. 

Often we have found it rather difficult to 
demonstrate a field defect even in the 
face of definite ophthalmoscopically visible 
changes. We could not verify the usefulness 
of yellow and blue test objects to differenti- 
ate lesions involving the percipient elements 
rather than the nerve fibers. 


6. PAPILLEDEMA, OPTIC NEURITIS, AND 
RETROBULBAR NEURITIS 


As already stated, for early papilledema 
the 2/2,000 white is the minimal test object 
of choice. Of course, the greater the visual 
angle with which the blindspot is shown to 
be enlarged, the more definite is the defect. 

When not too dense, the cecocentral and 
central defects of optic neuritis and retro- 
bulbar neuritis can often be shown with 
2/2,000 white or 1/2,000 white. The dense 
nuclei within cecocentral scotomas are often 
brought out more dramatically with 5/2,000 
red. 

One should, however, use the /argest test 
object possible that still brings out the de- 
fect. Then, if a smaller test object is defi- 
nitely visualized within this area on a 
subsequent visit, we have good proof of im- 
provement. Such proof of improvement may 
be a great help in labelling the defect as due to 
an inflammatory lesion rather than to an in- 
tracranial mass lesion, and thus avoid need- 
less air studies or angiography. 

A word of caution is in order regarding 
a patient’s complaint of sudden onset of 
blurred vision, although, when tested on the 
Snellen chart, he still reads 20/20 or even 
20/15. One must remember that the pres- 
ence of good visual acuity (Snellen) does not 
preclude a diagnosis of optic or retrobulbar 
neuritis. In such cases, great care must be 
taken to search for nerve-fiber bundle de- 
fects, skirting around, but not quite involving 
fixation. Also, pericentral scotomas not quite 
reaching fixation may be present, such as in 
Figure 4. 
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TEST OBJECTS IN VISUAL FIELD STUDIES 


In cases in which papilledema has been 
known to exist for some period of time, a 
certain amount of peripheral contraction 
usually has taken place. In such cases, the 
periphery must be tested with 2/330 or even 
3/330 white. 

If both of these show normal contour to 
the field, but the extreme periphery of the 
physiologic field has not been reached, then 
a 5/330 white should be used. When the find- 
ings for 5/330 white do not reach to the 
physiologic periphery, then one may logically 
assume that this case has a certain amount of 
peripheral depression which may well be the 
result of prolonged papilledema, 


7. CONGENITAL AND DEVELOPMENTAL ANOM- 
ALIES OF THE OPTIC DISC 


Under this heading we will consider 
pseudopapilledema and congenital hyaline 
tissue of the optic nervehead. The term pseu- 
dopapilledema is applied to a rather vague 
group of cases in which the discs show 
blurred margins, thus giving the appearance 
of early edema, but in which the blindspot 
is normal in size, In such cases, a blindspot 
that is no larger than 7.5 by 9.5 degrees with 
a 2/2,000 white may be considered as good 
functional proof of the absence of papil- 
ledema. 

Drusen and amorphous hyaline tissue of 
the disc may occur as a congenital or develop- 
mental anomaly and cause enlargement of 
the blindspots, as shown in our recent report 
dealing with this subject. While the en- 
larged blindspot due to papilledema is apt to 
show progressive enlargement over a period 
of days or weeks, that due to hyaline tissue 
remains relatively fixed for years at a time or 
does not change at all. 

Again, enlargement beyond 7.5 by 9.5 de- 
grees with 2/2,000 white may be used as 
proof of enlargement. In both papilledema 
and hyaline tissue of the disc, when the en- 
largement exists for a larger visual angle, 
such as 5/2,000 white, then it is even more 
definite that these blindspots are enlarged. 


8. Optic ATROPHY 


While various criteria have been offered 
to differentiate atrophy from physiologic 
pallor, we have found, in questionable cases, 
that the only reliable criterion is that of a 
functional test—that is, the field of vision. 
For such purposes, the entire field must be 
tested—peripheral, intermediate, and central 
—as well as the blindspot. 

L'efects will depend on the initial lesion 
having caused the atrophy. Thus, if the 
atrophy is due to prolonged increased intra- 
cranial pressure, one may find a mild pe- 
ripheral depression for 2/330 or 1/330 white. 
If the optic atrophy is due to former retro- 
bulbar neuritis which had shown a ceco- 
central scotoma, then one may have to use 
minimal test objects such as 1/2,000 white, 
or, more centrally, 0.5/2,000 white or 3/2,000 
red, to bring out the remains of such earlier 
defects. In any event, the field must not be 
considered as normal until every portion of 
it has been explored within minimal test 
objects. 


9. INTRACRANIAL INTERFERENCES WITH THE 
VISUAL PATHWAYS 


Interference with the optic nerves just 
inside the cranial cavity is usually character- 
ized by a peripheral depression which may 
extend centrally to involve fixation. Some 
observers have described the central defect 
as appearing quite early and as being more 
dense than the peripheral one. When report- 
ing central defects, one must try to qualify 
the defect by finding how small a stimulus 
can just be made out in this scotoma. 

Peripheral defects due to mass pressure 
are usually easily demonstrated with 1/330 
white. On the other hand, in very early mass 
pressure on an optic nerve, only the extreme 
periphery may be involved, thus requiring 
exploration of the 5/330 isopter to demon- 
strate such defect. 

In such a case, the inner peripheral isopter, 
such as 1/330 or 1/250 white, may not yet 
show any involvement. For an example, see 
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Fig. 5 (Chamlin and Davidoff). D. W. Osteo- 
fibroma arising from left olfactory groove in a 
25-year-old white woman. Vision: O.D., 15/15; 
O.S., Counts fingers. (A) Left field for 10/250 
white. (B) Right field for 5/330 white, showing 
beginning contraction in extreme periphery. (C) 
Right field for 1/250 white. This inner isopter of 
the periphery does not yet show any contraction. 
(D) Right field for 1/2,000 white. This more cen- 
tral isopter also shows no contractions. 


Figure 5. Subfrontal and sphenoid-ridge 
meningiomas have been found to cause such 
peripheral depressions in the early stages. 

In the chiasmal area, mass interference 
begins to show hemianopic features. The 
field affected earliest lies between 10-25 de- 
grees, or the so-called “intermediate field,” 
and minimal testing for defects here is best 
done with 1/2,000 white.* 

Peripheral fields for 1/330 white should 
be done as well, although, as a rule, the 
1/2,000 white shows the earliest and greatest 
amount of involvement in chiasmal interfer- 
ence (fig. 1). 

Here again, when temporal defect is pres- 
ent for 1/2,000 white, the defective area 
around 10 degrees or so should be explored 
with larger and larger stimuli, until the den- 
sity of this defect is ascertained and noted. 
Such careful plotting would explain other- 
wise obscure subjective complaints. 
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For example, on one occasion, the patient 
whose field is represented in Figure 6 came 
in complaining of loss of vision in the right 
eye. On examination, her fields for 2/330 
white, 1/2,000 white, and visual acuity were 
unchanged. However, although she had pre- 
viously seen hand movements at 2,000 mm. 
on the 11-degree arc in the 45-degree merid- 
ian, she now could no longer do this, as 
shown in Figure 6-B. Since this was her 
better eye and she leaned heavily on it for 
her purposes, she became aware of this loss. 
Radiation therapy was started again with im- 
provement in the recently affected area. 

Certainly, in such a case, mere routine test- 
ing of visual acuity, and 2/330 as well as 
1/2,000 white, would have shown no change 
from the previous examination, and the pa- 
tient would have been accused of being neu- 
rotic, when she really needed help. Mass le- 
sions most commonly encountered in this 
area are suprasellar meningiomas, pituitary 
tumors, craniopharyngiomas, and aneurysms. 

Tract interference is characterized by in- 


Fig. 6 (Chamlin and Davidoff). R. R. Case of 
pituitary tumor being treated with radiotherapy. 
Vision: O.D., 20/40; O.S., 20/200. (A) 2/330 
white. (B) 1/2,000 white. 
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TEST OBJECTS IN VISUAL FIELD STUDIES 


congruous homonymous hemianopic defects. 
Usually, tests with 2/330 or 1/330 white 
show these up best, while 1/2,000 white usu- 
ally brings out the same defect or even more 
of it. As before, larger and larger test ob- 
jects should be used in the defective field, 
until the smallest one just seen is found and 
indicated on the chart. The most common 
cause of tract interference is probably 
tumor. 

Above the geniculate bodies, interference 
causes homonymous hemianopia, more con- 
gruous and with more chance of macular 
sparing. As the fibers spread out from the 
geniculate bodies, small groups of fibers may 
be involved independently of others so that 
the ventral radiations of Meyer’s loop may 
be involved in temporal lobe tumors to give 
an upper homonymous hemianopia without 
involvement of the lower half of the field. 

Again, 1/330 and 2/330 white is best 
suited for demonstrating such defects, and 
too much stress cannot be laid on the need 
for minimal testing with these stimuli, espe- 
cially when searching for minimal hemian- 
opic defect as explained in a previous study.® 
Furthermore, the defective areas must again 


be qualified by the smallest stimulus just : 


visible there. 

Evaluating the quality of defective field 
may prove very helpful in diagnosing or fol- 
lowing such cases clihically, For example, 
Figure 7 shows the case of a young man who 
developed a left homonymous hemianopia, 
dense even to hand movements. Complete 
neurologic examination, including electro- 
encephalography and pneumo-encephalogra- 
phy revealed no definite evidence of an intra- 
cranial mass, The patient was discharged 
from the hospital, to be followed in the office. 

There was gradual improvement of the de- 
fective area, so that, five months later, the 
upper left field returned for 5/250 white, 
and the lower left field for hand movements. 
Four months later, the upper left field re- 
turned for 3/250 white, although the lower 
left homonymous field did not improve fur- 
ther. 
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Fig. 7 (Chamlin and Davidoff). B. P. Case of 
sudden onset of homonymous hemianopia in young 
man. Neurologic examination otherwise completely 
normal. Slow but definite improvement in quality 
of the left homonymous field over several months. 
(A) June, 1949: 1/250 white. (B) November, 1949: 
5/250 white. In November, 1949, the right homon- 
ymous field remained full for 1/250 white, and the 
5/250 white field was plotted. 


At this time he had no subjective com- 
plaints. Visual acuity remained 20/15 in 
each eye throughout the entire period, If 
only a 2/250 field were done, and the defec- 
tive area not qualified further, the examiner 
would not be aware of the improvement. If 
only hand movements were used, recovery 
would have been considered complete five 
months after the onset of the illness. Later 
on, the upper left homonymous field re- 
turned for 1/250 white, but the lower 
homonymous field showed no further im- 
provement. 

The persistence of greatest loss of vision 
in the left lower homonymous field may be 
taken as evidence of earliest and most severe 
interference in the dorsal portion of the in- 
volved level of pathway. This was in agree- 
ment with the patient’s history that the ini- 
tial loss was in the lower left field, followed 
by that in the upper. 
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A diagnosis of some accident due to a 
vascular malformation or possibly multiple 
sclerosis was considered. 

Using the various test objects showed a 
definite, progressive improvement. While a 
definite diagnosis has not been made, at least 
one can feel reasonably certain that the 
pathologic process is receding—fairly good 
evidence against an expanding intracranial 
lesion. 

More posteriorly, as one approaches the 
occipital lobe, tumors and vascular lesions 
may cause homonymous hemianopia, the 
peripheral field showing the greatest involve- 
ment, with the 1/2,000 white usually show- 
ing corresponding involvement. 

We have found 10 cases showing incom- 
plete homonymous hemianopic defect in the 
periphery for 1/330 or 2/330 white, but with 
much less, or even no, involvement of the 
intermediate field for 1/2,000 white. In two 
cases, a brain tumor was demonstrated sur- 
gically. One of these cases is illustrated in 
Figure 8. 

Finally, in the posterior part of the radia- 
tions, that is, in the occipital lobes, lesions 
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Fig. 8 (Chamlin and Davidoff). Elderly white 
woman with pneumo-encephalographic evidence of 
a mass in the right temporoparietal area. Cranio- 
tomy revealed temporoparietal meningioma, 5.0 cm. 
in diameter. Vision: O.D., 20/200 (old amblyopia 
ex anopsia but the central defect was not plotted) ; 
O.S., 20/20. (A) 2/250 white. (B) 1/2,000 white. 
(C) Postoperative sketch showing site of tumor. 
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Fig. 9 (Chamlin and Davidoff). J. R., 3l-year- 
old white woman with two-month history of 
transient episodes of blurring on left side. These 
episodes became more frequent and the blur finally 
remained permanent. Complete neurologic investiga- 
tion including pneumo-encephalography and angiog- 
raphy failed to establish a diagnosis. Closure of a 
small vessel in the tip of the occipital lobe was 
considered the most likely diagnosis. Vision: O.U., 
15/15. (A) 2/330 white. (B) 0.5/2,000 white. The 
scotomatous area was dense even to 10/2,000 white. 
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will produce paracentral homonymous de- 
fects without involving the periphery of the 
field (fig. 9). In such cases, the periphery 
remains completely normal for minimal test 
objects, while the homonymous paracentral 
defect, which may or may not reach the mid- 
line, may be quite dense. 

In the case illustrated in Figure 9, the 
periphery was normal for 2/330 white, while 
the paracentral, defect was densé, being abso- 
lute even for 10/2,000 white. 

Similar defects have been described by 
Gordon Holmes in injuries to the tip of the 
occipital lobe." 


SUMMARY 


1. Peripheral, intermediate, and central 
fields, as well as blindspots, may be involved 
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independently or in combination in defective 
fields. 

2. Before reporting visual fields as nor- 
mal, one should use minimal testing in the 
various portions of the field. Criteria are 
presented for such minimal testing. 

3. In defective areas, the depth of defect 
should be indicated for clinical purposes by 
using stimuli of increasing size or intensity, 
thus indicating which is the smallest stimulus 
which can just be seen in the defective field. 
A simple method is presented for showing 
such findings on the field charts. 

4. The common causes of interference 
with the ocular and intracranial visual path- 
ways together with the field involvements 
and choice of testing materials are discussed. 

815 Park Avenue (21). 
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RESULTS FROM OPERATIVE PROCEDURES PARTICULARLY CYCLODIATHERMY : 
REPORT OF SIX CASES 


S. B. Forses, M.D. 
Tampa, Florida 


The treatment of buphthalmos or juvenile 
glaucoma has progressed markedly in the last 
quarter of a century. The literature contains 
a number of reports of successful surgical 
procedures used in treating this abnormality. 

Holmes* reported a case in which the pa- 
tient suffered an injury, in 1936, to an eye 
operated on in 1911 by Dr. Ben Witt Key of 
New York. In the interim, sufficient vision 


had been regained for the patient to finish 


grade school. A case in which the patient 
was kept under observation for 17 years was 
reported by Spratt.? In two cases reported by 
Mengel,’ infantile glaucoma was controlled 
in three eyes by trephination. 

Associated with the trephining operation, 
such operative complications as loss of vitre- 
ous and subsequent phthisis bulbi have fre- 
quently been reported. It is generally agreed 
that the surgery of buphthalmos is much 
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more difficult than the average glaucoma sur- 
gery. Barkan‘ contributed notably the 
technique of goniotomy. 

My purpose in this paper is to present my 
conclusions that some early and late cases of 
buphthalmos respond to some of the older 
procedures, especially to cyclodiathermy used 
conservatively. In five cases here reported 
intraocular surgery produced little improve- 
ment in the intraocular pressure, but cyclo- 
diathermy effected its control. In Case 1, 
cyclodialysis was followed by cyclodia- 
thermy in 1943 when the patient was only a 
few weeks old; the child is now in school 
and able to carry on well. 

Satisfactory results in Case 4 were ob- 
tained by an iris-inclusion operation com- 
bined with corneosclerectomy, a modified La- 
grange operation ; even the cloudiness com- 
pletely disappeared in the cornea of one eye. 


REPORT OF CASES 
Case 1 

R. D. F., aged three weeks, a first child normally 
delivered, was examined in March, 1943, because the 
mother thought the infant was blind. The family 
history was noncontributory. 

On ocular examination, there were noted bleph- 
arospasm, searching nystagmus, faint ciliary 
blush of the globes, very thin sclera, edema of the 
corneas manifested by cloudiness and a thin bluish 
haze centrally, deep anterior chambers, blurred iris 
structure of homogenous appearance with many de- 
tails missing, and small pupils reacting sluggishly. 
The corneas measured 14 mm. both horizontally 
and vertically. No view of the eyegrounds was ob- 
tainable. Intraocular pressure ranged from 75 to 
89 mm. Hg (Schigtz) on several examinations in 
spite of the use of pilocarpine and eserine. 

On April 5, 1943, bilateral cyclodialysis in the 
upper temporal quadrant, involving separation with 
the spatula of at least one third of the corneal cir- 
cumference, was performed. There was little post- 
operative reaction, and massage and miotics were 
started early. The intraocular pressure, however, 
was 75 mm. Hg a week later. Bilateral cyclo- 
diathermy, consisting only of a surface nonper- 
forating diathermic procedure, was carried out on 
April 15th in the lower nasal quadrant, extending 
up into the upper nasal quadrant. 

Eight days later the intraocular pressure was 
35 mm. Hg in both eyes and it did not exceed 41 
mm. Hg until July, when it was 56 mm. Hg in the 
right eye and so high in the left eye that it did 
not register on the scale. On July 12th, cyclo- 
diathermy was again performed on the temporal 


halves of the eyes. The intraocular pressure on 
August 24th was 35 mm. Hg in both eyes; on Sep- 
tember 30, 1943, and January 2, 1944, it was 30 mm. 
Hg. The corneal haze had completed disappeared. 

Four and a half years elapsed before the child 
was heard from again. On May 31, 1948, he was 
brought in for refraction prior to entering school, 
his parents suspecting defective vision in the right 
eye. There was slight nystagmus in both lateral po- 
sitions. The corneas measured 14 mm., horizontally 
and vertically, and the areas where the cyclodia- 
thermy had been performed showed clearly. No 
corneal opacities were observed, but biomicroscopy 
revealed some linear defects centrally, undoubtedly 
in Descemet’s membrane. The anterior chambers 
were normal in depth. The pupils were extremely 
small and somewhat irregular; they reacted hardly 
at all to light or accommodation. 

The irises presented an unusual blurring of de- 
tails, a flat surface, and alteration of the pigment 
of the collarette. The picture was not, however, 
one of atrophy. In the right eye there was slight 
iridodialysis where the cyclodialysis had been per- 
formed. 

Gonioscopic examination revealed much mes- 
enchymal tissue in the angle of the anterior cham- 
ber and the suggestion of a cleft in both eyes where 
the cyclodialysis had been performed. No view of 
the eyegrounds was obtainable because of the small 
pupils. Skiascopic examination was not possible as 
no red reflex could be made out. 

Vision in the right eye was 20/200 and in the 
left eye, 20/60, correcting with a —4.0D. sph. to 
20/50 in the right eye and with a —1.5D. sph. to 
20/40 in the left eye. All tests were repeated sev- 
eral times, Regan’s preschool chart being used. At 
near, J4 was obtained in the right eye and a J1 in 
the left eye. 

Examination of the visual fields was attempted, 
but was not satisfactory. The intraocular pressure 
was 18 mm. Hg (Schigtz) in the right eye and 
22 mm. Hg in the left eye. 

After atropine and paredrine had been used in 
each eye for 24 hours, the pupils had dilated to 
between two and three mm, Skiascopic examina- 
ation showed for the right eye: —3.0D. sph. > 
—1.0D. cyl. ax. 45°, and for the left eye, —0.5D. 
sph. > —1.0D. cyl. ax. 97.5°. Under a cycloplegic, 
the corrected vision was 20/50 in the right eye and 
20/30 in the left eye. Pronounced cupping of the 
disc and displacement of the vessel funnel to the 
nasal side were present in the right eye but not in 
the left. 

Intraocular pressure was 38 mm. Hg in both eyes 
under the effect of the cycloplegic. Philocarpine was 
administered and was prescribed for home use for 
a few days. Two days after the use of the cyclo- 
plegic, the intraocular pressure was 22 mm. Hg and 
30 mm. Hg in the right and left eye, respectively ; 
three days later it was 18 and 22 mm. Hg. On 
two subsequent monthly examinations, without the 
use of a miotic, the pressure was 18 mm. Hg in the 
right eye and 22 mm. Hg in the left eye. 
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When the patient was last examined on Sep- 
tember 1, 1950, the corrected vision was 20/100 in 
the right eye and 20/30 in the left eye. In both 
eyes, the intraocular pressure was 28 mm. Hg and 
the corneas were perfectly clear. He attends the 
regular classes in the public school and does well. 


Case 2 

N. C., a girl, aged three months, an only child 
delivered normally, was examined on March 1, 
1935. The mother had noticed immediately after the 
child was born that the corneas were bluish gray 
and the eyes were large. Apparently vision was bet- 
ter in the left eye. The family history was irrele- 
vant. 

On ocular examination, the globes were promi- 
nent, the conjunctiva was normal in appearance, 
and searching nystagmus was present. The sclera 
seemed extremely thin. The corneas measured 13.5 
mm, horizontally; in both, there was a complete 
bluish gray haze of a uniform type. No view of the 
anterior chamber could be obtained. The intra- 
ocular pressure was 80 and 75 mm. Hg (Schigtz) 
in the right and left eye, respectively. In all, the 
picture was typical of buphthalmos. 

General examination showed a peculiarly shaped 
head suggestive of hydrocephalus. The fontanels 
were extremely large. 

Dr. J. J. Regan of Boston saw the baby with me, 
and on the following day he performed a bilateral 
iridotasis. The intraocular pressure was controlled 
for about 10 days. This operative procedure was 
followed in the next three months by a bilateral 
paracentesis and three different cyclodialysis opera- 
tions with the result that the pressure was finally 
controlled until early in 1936. 

In 1942, six years later, the child returned for 
tonsillectomy. The intraocular pressure, taken while 
the patient was under the anesthesia, was 50 mm. 
Hg in each eye. The ocular examination gave about 
the same results as six years previously. There was, 
however, much less corneal haze in the left eye 
than in the right. 

Dr. Regan saw the patient again that year and 
changed the ocular therapy from mecholyl and 
prostigmine to neosynephrine emulsion. Multiple 
vitamin therapy was also prescribed. No other 
surgery was advised. 

After a lapse of another six years, the child was 
again seen in early August, 1948. There had devel- 
oped a deafness so severe that the use of a hearing 
aid was required. The mental condition was much 
retarded. The voice was most unusual, but under- 
standable. Locomotion was somewhat difficult. 

On ocular examination, the right globe appeared 
to be a little smaller than the left. The cornea of 
the right eye was very opaque with a band-shaped 
calcareous degeneration. There was much less cor- 
neal haze in the left eye, although no details of the 
anterior chamber could be made out. The mother 
stated that the child was blind in the right eye, but 
could get around in familiar places with the vision 
present in the left eye. 


Fig. 1 (Forbes). Case 2. This photograph of the 
round penetrating six-mm. corneal transplant was 
taken 17 months postoperatively. No iris is visible 
since the peripheral cornea is completely opaque. 


Functional examination indicated bare light per- 
ception at four feet in the right eye. There were, 
however, good light perception and projection at 20 
feet in the left eye. Color perception was good, as 
was macular perception. Also, hand motion per- 
ception was present in this eye. The intraocular 
pressure was 85 mm. Hg in the right eye and 61 
mm. Hg in the left eye. 

Bilateral perforating cyclodiathermy, following 
the technique of Stocker,® was performed. One half 
the circumlimbal circumference was covered with 
the punctures. One month later, the intraocular 
pressure was elevated in the right eye but lower 
in the left eye. Seven months postoperatively it was 
40 mm. Hg in the right eye and 30 mm. Hg in the 
left eye. There was light perception at 10 feet in 
the right eye, and hand motion perception was 
better in the left eye. 

The patient was seen twice in 1949 with normal 
intraocular pressure in the left eye, 22 mm. Hg 
in February and 26 mm. Hg in August. The right 
eye had a normalized intraocular pressure but little 
light perception. Under pentothal sodium anesthesia, 
a round penetrating six-mm. corneal transplant was 
done on the left eye on September Ist. 

In the 17 months that have elapsed since that 
time the intraocular pressure in this eye has not 
been above 34 mm. Hg, and the transplant has re- 
mained clear, as shown by a photograph taken in 
January, 1951 (fig. 1). 

Beta irradiation has been used for the preven- 
tion of vascularization and subsequent clouding of 
the transplant. Pilocarpine is being used in the eye 
three times daily. Gross form perception is present, 
and finger perception is present at 10 feet. 


Case 3 


H. T. A., Jr., aged five years, was examined on 
October 31, 1947. He had never walked or talked. 
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Congenital cataracts were present. In 1944, the 
right eye had been needled once and the left eye 
twice. The vision had been growing worse, but the 
patient would not wear an aphakic lens. 

On ocular examination, a searching nystagmus 
was noted, also a very thin sclera, a central bluish 
haze of the corneas, deep chambers, sluggish pupil- 
lary reactions, and fairly clear pupillary areas. The 
eyes were aphakic. The structure of the iris pre- 
sented a rather homogenous appearance. It was 
difficult to obtain a view of the eyegrounds. The 
intraocular pressure was so high that it was im- 
possible to register it with a standard Schigtz to- 
nometer. 

The corneal measurements were 13 mm. in each 
eye at the time surgery was undertaken. Cyclodialy- 
sis with separation of about one third of the limbal 
circumference with the spatula was performed. 
Postoperatively, the reaction was slight. Consider- 
able hypotony resulted in the right eye; the intra- 
ocular pressure in the left eye was 12 mm. Hg. 

For two months the intraocular pressure was 
normalized, but at the end of the third month both 
globes were so hard that the pressure barely regis- 
tered. At this time perforating cyclodiathermy was 
performed in the upper temporal quadrant bilater- 
ally. Four months later cyclodiathermy was re- 
peated, this time in the lower nasal quadrants. The 
intraocular pressure has since remained under con- 
trol in the right eye. Six months postoperatively, it 
was 26 mm. Hg in the right eye; in the left eye 
it was 48 mm. Hg. Another conservative cyclo- 
diathermy on the left eye is contemplated. 

Present treatment consists of carcholin, pilo- 
carpine, and eserine in one prescription and also 
neosynephrine emulsion twice daily in the right eye 
and four times daily in the left eye. The corneas 
have cleared almost completely, and a view of the 
eyegrounds can now be obtained. There is decided 
cupping of the discs and displacement of the ves- 
sel funnels. 

The parents insist that the child sees better. In 
view of the pronounced microcephalia, total absence 
of speech, and loss of motor control of the lower 
extremities, he could probably be classified as an 
imbecile. 

Case 4 

R. C., aged six years, and an only child, was re- 
ferred by Dr. Sherrel D. Patton of Sarasota on 
December 7, 1948. The complaints were severe 
frontal headaches apparently of ocular origin and 
a bloody discharge from both nostrils. Oculists had 
stated that glaucoma was present in both eyes. The 
left eye had become much worse recently with a 
white cloud appearing over the center. The family 
history was indefinite; the mother had died early. 
There was apparently no injury at birth, but there 
had been some plastic work done for talipes. 

Ocular examination. Moderate injection of both 
globes was noted on ocular examination, also ad- 
vanced limbus and rather pronounced focusing 


nystagmus. In both eyes, the cornea measured 
14 mm. 

In the right eye the chamber was especially deep, 
and there was questionable iridodonesis. In the iris 
of this eye, a considerable amount of mesenchymal 
tissue was present in the angle. Gonioscopy was 
carried out on this eye without much difficulty. 
There were many anterior trabeculas extending 
over to the angle. The pupil, slightly oval in shape, 
reacted sluggishly. In the fundus there were cup- 
ping of the disc, displacement of the vessel funnel 
to the nasal side, and a perineural halo. 

In the left eye, a diffuse corneal haze, typical of 
buphthalmos, was present. No view of the anterior 
chamber could be obtained. 

imtraocular pressure in both eyes varied from 
40 to 50 mm. Hg (Schigtz) at various examinations 
despite the miotic prescribed by Dr. Patton prior 
to transferring the patient to my care. 

Reaction to the intradermal Mantoux test gave 
negative results locally, focally, and generally. The 
child was referred to a pediatrician who advised 
waiting for improvement in his general condition 
before subjecting him to surgery. 

In early December, 1948, iridencleisis combined 
with corneosclerectomy, a modified Lagrange opera- 
tion, was performed on the left eye. A month later, 
with a 10-mg. weight, intraocular pressure regis- 
tered 26 mm. Hg in the left eye, but the right eye 
was so hard that the pressure did not register on the 
tonometer. The same operative procedures were 
then carried out on the right eye. 

The cornea in the left eye began to clear 
rapidly, and in three weeks after the operation on 
the right eye, the intraocular pressure did not 
register, the eye was so soft. At this time, two 
months after the operation on the left eye, the 
intraocular pressure in this eye was 13 mm. Hg. 

Two months after the operation on the right eye 
and three months after the operation on the left 
eye, the intraocular pressure was extremely low in 
both eyes. Seven months after the operation on the 
right eye and eight months after the operation on 
the left eye, it was 12 mm. Hg in the right eye and 
14 mm. Hg in the left eye. The vision was 20/200 
in each eye. 

The cornea had cleared in the left eye sufficiently 
to permit a good view of the fundus; cupping of 
the disc, displacement of the vessel funnel, and 
perineural halo could be seen. 

Boiled milk injections were advised over a con- 
siderable period of time. Throughout the whole 
course vitamin B, and a mixed vitamin were pre- 
scribed along with a choline chloride drop for use 
in the left eye. Biomicroscopic examination of the 
left eye revealed defects around Descemet’s mem- 
brane and some stromal mottling. Gonioscopic ex- 
amination disclosed blockage of the angle with 
bands of tissue extending across the angle. 

On September 9, 1950, ocular examination was 
again made. Both eyes were white and quiet. Mo- 
tility was fairly good. The corneal measurements 
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were 13 mm. in each eye. There was a nice filter- 
ing bleb above in both eyes with an iris coloboma 
due to an iris inclusion operation. 

The cornea of the left eye showed a few vessels 
coming down from above, deep vessels and some 
moderate, deep corneal scarring defects, apparently 
in Descemet’s membrane and the deep stroma. The 
eyegrounds showed definite cupping and displace- 
ment of the vessel funnels in both discs. The media 
other than the corneas were fairly clear. 

Intraocular pressure was 30 mm. Hg in the right 
eye and 16 mm. Hg in the left eye. On ophthal- 
moscopic examination the right eye was viewed 
with a rather high minus lens in the ophthalmo- 
scope and the left eye with a rather high plus lens; 
therefore, a glass prescription was given on that 
basis. 

The visual fields were questionable. The central 
fields, including the blindspots, were not obtained. 
Gonioscopy showed embryonal tissue in the angle 
and anterior trabeculas. The vision was 20/100 in 
the right eye and 20/200 in the left eye. 


Case 5 

K. H., aged three years, an only child born nor- 
mally, had apparently not been able to see since 
birth. Several operations on both eyes appeared to 
have given no relief. 

Ocular examination on February 2, 1949, when 
I was first consulted, revealed great injection of 
the globes, intense corneal edema in both eyes with 
the cornea of the left eye below being markedly 
hazy, and deep anterior chambers. There was an 
iridotomy of a trephination above in the right eye 
with apparently no filtration and two in the left eye, 
one at the 12-o’clock meridian and one to the tem- 
poral side. There was filtration in the bleb at the 
site of the temporal trephination in the left eye. 
Some vascularization of the iris was present. A 
good view of the fundus could not be obtained. 

In both eyes the corneal dimensions were 15 mm. 
in the vertical and horizontal meridians. The eyes 
were so hard that the intraocular pressure did not 
register on a Schigtz tonometer with a 10-mg. 
weight, The patient was referred to a pediatrician, 
who pronounced the condition satisfactory for fur- 
ther operative work. 

On February 11th, penetrating cyclodiathermy 
was carried out on the lower half of the globe in 
both eyes from the mesial to the lateral rectus. At 
the same time, cyclodialysis was performed above 
from the upper temporal side with a rather wide 
sweep of the spatula in the chamber and back into 
the suprachoroidal space. 

The intraocular pressure did not stay down long, 
running between 54 and 49 mm. Hg in the right 
eye three weeks after the operation and up to the 
midforties in each eye five weeks postoperatively. 
Six weeks after the original operation, another 
cyclodiathermy of the same type was performed on 
the upper third of the globe. Intraocular pressure 
was at high normal 11 days after the operation. 
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Thereafter, hypotony developed in both eyes and 
lasted for several weeks, with the intraocular pres- 
sure gradually returning to normal. 

In late October, seven months after the last op- 
eration, the intraocular pressure was 30 mm. Hg 
in each eye without medication. There was improve- 
ment in the corneal condition, but a view of the 
fundus could not be obtained. Seclusion of the 
pupils and some secondary lens changes were noted. 
There apparently was some improvement in the 
visual function, but how much was difficult to ascer- 
tain. The intraocular pressure, however, was within 
the upper limits of normal, and apparently no dam- 
age resulted from the hypotony of several weeks’ 
duration. 

Examination on September 1, 1950, revealed that 
both corneas had cleared fairly well. The intra- 
ocular pressure was 26 mm. Hg in each eye. Light 
perception and projection in both eyes were good. 
There were lenticular opacities in both eyes, and I 
plan to go ahead with operative procedures, discis- 
sions, for the secondary cataracts. 


Case 6 

H. M., aged five years, was examined on May 3, 
1949. When the child was three months old, the 
parents had noticed that both eyes looked cloudy 
and that the vision seemed poor. He could now, 
however, see objects at a distance in the light and 
colors at near. The delivery had been normal. There 
was one brother, aged two years, with no ocular 
disturbance. 

The ocular findings were typically buphthalmic 
with diffuse corneal clouding in both eyes, more 
pronounced in the left eye. The horizontal corneal 
dimensions were 15 mm. in the right eye and 17 
mm. in the left eye. The chambers were deep. There 
was great sensitivity to light with any bright light 
causing an attack of sneezing, intense corneal edema, 
considerable vascularization of the cornea, and cen- 
tral opacity in the left eye. No view of the grounds 
could be obtained. 

Light perception and projection were good at 10 
feet in both eyes. Color perception was good at near. 
Intraocular pressure was so high that it could not 
be registered by a Schigtz tonometer with a 10-mg. 
weight. A pediatric survey indicated that the gen- 
eral condition of the patient was satisfactory for 
surgery. 

At operation, 12 days after the first examination, 
bilateral perforating cyclodiathermy was carried 
out, including the lower half of the circumcorneal 
area from the mesial to the lateral rectus, and cyclo- 
dialysis was performed on the upper temporal quad- 
rant. 

The intraocular pressure was 38 and 45 mm. Hg 
in the right and left eye, respectively, 17 days after 
the operation, and about the same a week later. 
Two months postoperatively, it was so low in the 
right eye that it did not register; in the left eye it 
was at the upper limit of normal, 30 mm. Hg. 

The hypotony persisted in the right eye for about 
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Fig. 2 (Forbes). Case 6. Taken two months post- 
operatively, this photograph shows the result of 
penetrating keratoplasty on the left eye. 


three weeks; three months after the operation, the 
intraocular pressure was within the upper limits 
of normal. Hypotony occurred in the left eye three 
months after the operation and remained present 
for a period of six weeks. The intraocular pres- 
sure five months after the operation was 30 mm. 
Hg in the right eye and 12 mm. Hg in the left eye, 
without medication. There was improvement in the 
corneal condition. 

As there was considerable vascularization of the 
cornea, beta irradiation with a 20-mc. applicator 
was employed for the obliteration of the corneal 
vessels and for the improvement of the corneal 
scarring. The visual function was definitely im- 
proved, perception of gross hand motion being 
present at five feet in each eye. 

Apparently the intraocular pressure is normal- 
ized for it was within normal limits on February 
26, 1951. A penetrating keratoplasty later was per- 
formed on the left eye on May 9th with gratifying 
success (fig. 2). 


Discussion 
Cyclodiathermy was used in five of the six 
cases of this series. In three cases it followed 
cyclodialysis and in two was performed in 
conjunction with it. In Case 2, it followed 
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unsuccessful intraocular operative proce- 
dures and, in Cases | and 5, it was repeated. 

In nine of the 10 eyes the intraocular pres- 
sure was normalized. In one eye it was fairly 
normal with the use of miotics. In Case 1, in 
which cyclodiathermy followed cyclodialysis 
performed early, the visual function was re- 
tained to the extent that the child was able 
to go to school and the intraocular pressure 
was normal. 

In Case 4, treatment consisted of an iris- 
inclusion operation in one eye and an iris~ 
inclusion operation combined with a corneo- 
sclerectomy in the other eye. The corneal 
haze cleared sufficiently to give a clear view 
of the grounds, and there was great improve- 
ment. 

These operations are, of course, old pro- 
cedures. I am under the impression that 
goniotomy would be a most difficult pro- 
cedure in the late type of buphthalmos with 
the highly opaque cornea. In these late cases, 
Schlemm’s canal is usually closed; in all 
probability, therefore, an angle operation 
would not be of much value. It would seem 
that cyclodiathermy should have a place in 
the surgical armamentarium for this type of 
case. In none of the 10 eyes did global 
shrinkage develop, which has been feared 


in this type of surgery. 


SUMMARY 


Six cases of buphthalmos are reported. 
They illustrate the therapeutic value of older 
surgical measures, particularly cyclodia- 
thermy. 
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A SCREW-TYPE IMPLANT 


Tevrorp I. Moore, M.D. 
North Hollywood, California 


Numerous types of implants for use fol- 
lowing enucleation or evisceration have been 
described. Descriptions of the more popular 
ones, usually carrying the designer’s name, 
may be found in papers by Mules,* Wheeler,’ 
Ruedemann,’ Cutler, Berens,’ Hughes,® 
Dimitry,’ and Durham.’ Dimitry’ gave an 
excellent account of the history of enuclea- 
tion and evisceration up to 1944. 

Since all types have their advantages and 
their champions, it would appear desirable to 
decide on the criteria which should determine 
the choice of implant in any particular case. 


CRITERIA FOR CHOICE OF IMPLANT 
1. MoveEMENT 


Motion of the prosthesis should be in- 
stantaneous in at least the four directions 
from the primary position possible in the 
vertical and horizontal planes, It is ideal if 
the rotation is equal to that of the sound eye, 
but this is not essential. It is more important 
that the prosthesis move at the same instant 
as the remaining eye. 

Fairly large degrees of deviation of the 
visual axes in two otherwise normal-looking 
eyes will not be noticeable to the average 
observer if simultaneous movement from the 
primary position takes place. Since it is now 
possible to get a prosthesis which is almost 
identical with the remaining eye in color, 
size, and texture, it seems that any fault lies 
in the lack of instantaneous movement of the 
prosthesis with movement of the sound eye. 


2. PERMANENCY OF THE IMPLANT 


Even if ideal movement is realized, if a 
high percentage of the implants extrude, the 
end result is less desirable than if a simple 
glass sphere had been inserted. The possibil- 
ity of extrusion has deterred many oph- 
thalmic surgeons from using modern im- 
plants. 


3. TECHNICAL DIFFICULTIES 

Nearly all implants require particular 
care in the isolation of the recti muscles and 
their subsequent proper suturing. Likewise, 
care in the closure of Tenon’s capsule and 
the conjunctiva is important. Some of the 
recently designed implants present special 
problems because of their relatively com- 
plicated nature. Many of the implants have 
provision for suturing live tissue to inert 
material. The proper amount of tension to 
place on the sutures may be a factor in in- 
fluencing the permanency of the implant. 


4. Cost OF IMPLANT AND PROSTHESIS 


The unit cost would probably not be im- 
portant if there was adequate time for plan- 
ning enucleations. Unfortunately, many eyes 
are removed in an emergency. Because of 
this, most ophthalmic surgeons prefer to 
have implants on hand. 

Many of the implants require a specially 
fitted prosthesis. Many of the combinations 
come in different sizes. There are many dif- 
ferent types to choose from. This has now 
become a confusing problem because of the 
increasing number of implants of various 
designs. I am certain that the overall cost 
and complexity of choice make surgeons fall 
back on the simple, yet inadequate, glass 
spheres. 


5. SKILL IN FITTING THE PROSTHESIS 


This technique is not in the domain of the 
surgeon but it is his responsibility to know 
a technician or artisan whom he can rely on 
for real skill in the fitting of the prosthesis. 
The problem of lid sag belongs almost ex- 
clusively to the technician who can design the 
prosthesis to meet this condition. 

The simple glass ball or Wheeler grooved 
ball, both of which are popular, meet the 
criteria of permanency, are easy to insert, 
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and are reasonable in cost. There is usually 
a good stump and the technician has no diffi- 
culty in matching the eye. Unfortunately, 
movement is not instantaneous. Conse- 
quently, the artificial eye is more obvious and 
leaves much to be desired from the cosmetic 
standpoint. 

The Cutler ring or “basket” implant has a 
high percentage of extrusions, is compara- 
tively difficult to insert, and is expensive. 
One advantage of the “basket-type” im- 
plant, of which there are now several, is that 
it imparts the best motion of all types de- 
scribed to date. 

Because of its size, the Ruedemann com- 
bined implant and prosthesis is useful in a 
very narrow field. Unfortunately, extrusions 
are common. 

Other implants recently introduced** 
have the advantage of good movement, like 
the Cutler implant,.but are not popular be- 
cause they are unsatisfactory from other 
points of view. 


ScREW-TYPE IMPLANT 


With the foregoing criteria in mind, I 
have developed a screw-type implant. It is 
made of lucite which has proved to be non- 
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Fig. 1 (Moore). Side and top view of lucite 
implant. 
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irritating to tissue.° It is light and inexpen- 
sive. 

A slightly elongated 18-mm. ball has mus- 
cle slots burred through it, as indicated in 
Figure 1. The face of the implant has a cir- 
cular depression where the muscles come to- 
gether and into which they drop after being 
sutured. The hole through the center of the 
implant is threaded to take a standard vital- 
lium screw which has a squared and 
smoothed head. 


SURGICAL TECHNIQUE 


The surgical technique is similar to that 
employed for the insertion of the ordinary 
glass ball, with one exception. Before the 
recti muscles are cut, a 5-0 plain catgut su- 
ture is threaded through the tendon near its 
insertion and knotted at either edge of the 
tendon as indicated in Figure 2. This makes 
it possible to suture later the opposing ten- 
dons end to end and not pucker the ends and 


thus reduce their width (fig. 3). It is im- 


portant to have the tendons spread out as 
wide as possible before dropping them into 
the depression. 

After the rectus muscles are all separated 


RECTUS 


PLAIN 
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Fig. 2 (Moore). Diagram of rectus muscles. The 
plain catgut suture is inserted before separating 
the tendons from the globe to facilitate handling in 
the next step (fig. 3). 
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from the globe, Tenon’s capsule is then in- 
vestigated and carefully dissected from the 
recti leaving about 6.0 to 8.0 mm. of free 
tendon and muscle. This makes it possible 
to draw the tendons into the slots and not 
pucker or make taut Tenon’s capsule when 
it is made to pursestring over the implant 
later in the procedure. This latter step may be 
done later but is easier at this time. 

The oblique muscles are then cut and the 
globe is delivered. After the globe is de- 
livered (I prefer the snare because of the 
satisfactory hemostasis), the sutures are 
threaded through the appropriate muscle 
slots and the opposing recti tendons are 
sutured with 5-0 chromic catgut (fig. 4). 

When the first two opposing tendons are 
sutured, they are allowed to drop back into 
the muscle depression, and the remaining 
two tendons are then sutured, They, too, are 
allowed to drop back. Tenon’s capsule is 
carefully pursestringed with 4-0 chromic gut. 
The conjunctiva is then closed with plain 
catgut. 

There is always a fair amount of edema of 
the orbit, and sometimes of the lids, post- 
operatively. This lasts four or five days but 
does not prevent the patient from leaving 
the hospital on the second or third day. 
There is very little discharge. After the 
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Fig. 3 (Moore). The tendons are in apposition 
after being drawn through the muscle slots of the 
implant. The previously placed plain catgut sutures 
facilitate the next step (fig. 4). 


edema and congestion subside, there is a 
well-formed stump with a flattened anterior 
surface. 

The cul-de-sacs are roomy if the conjunc- 
tiva has been used sparingly when sutured. 
A plastic conformer with holes in it should 
be placed in the conjunctival sac at opera- 
tion to maintain further the cul-de-sacs, The 
conformer also prevents the sometimes 
edematous bulbar conjunctiva from evaginat- 
ing through the palpebral fissure where it 
may become incarcerated and further reduce 
the depth of the cul-de-sacs. 

Approximately 10 weeks after the enuclea- 
tion, the tissues are healed and the screw can 
then be inserted, Children should be given 
a general anesthetic. If local anesthesia is the 
choice, very little two-percent procaine is 
needed. Injection of a small amount of the 
anesthetic in the center of the face of the 
stump and on either side deep into the hori- 
zontal rectus muscle slots is sufficient. 

The implant is stabilized with a towel clip, 
the points of which barely enter the slots oc- 
cupied by the horizontal recti. Little pressure 
is needed to keep the points of the towel clip 
inserted in the slots. Their presence prevents 
the implant from sinking in and rotating 
when the screw is inserted. 

A knife needle is then thrust through all 
the tissues in the direction of the threaded 


FOR S.RECTUS 
4-0 CHROMIC 


RECTUS 
\ 


SLOT FOR INF RECTUS 


Fig. 4 (Moore). Diagram showing the ends of 
the tendons of the medial and lateral recti sutured 
together, sparing their full width, and dropped 
back into the muscle depression. 
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- Fig. 5 (Moore). Diagram of cross section of im- 
plant after prosthesis has been fitted. 


hole in the center. The knife is then used to 
enlarge the opening to accommodate the 
screw, The oozing of blood is stopped and 
the screw may be inserted but only after the 
direction of the screw hole is determined. 
 & The screw is grasped with a ground-down 
’ optician’s screw-driver, but small pliers may 
I be used. It is turned backward until it en- 
gages in the tapped hole. Turning it back- 
ward allows a few turns in the hole before 
the soft tissues tighten around the screw. 
After each turn, forcing the screw into the 
hole with minimum pressure against the 
towel-clip points, the soft tissues are teased 
away from the screw with a dentist’s pick or 
similar instrument. 
No force should be used for fear of break- 
} ing the implant. None is necessary, if the 
| soft tissues are teased away from the screw 
after each turn and if the screw gets started 
i in the right direction. Only the head of the 
4 screw is left outside (fig. 5). 

For about three days, there is edema which 
may conceal even the head of the screw. The 
conformer is left out for three or four days 
and then is replaced and left in until the pre- 

. viously matched and prepared prosthesis is 

i permanently fitted over the head of the 

screw. 

i A hole is burred out in the back of the 

; plastic prosthesis (any one of which will do) 
to house the head of the screw. The patient 
is instructed to use a drop of 30-percent 
sodium sulfacetimide once daily. Use of sul- 
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facetimide may or may not be necessary for 
there is no more drainage than is found 
when a glass ball has been inserted. 


REsuULTS 

In 14 cases, operated in the past four 
years, the screw-type implant has been em- 
ployed. Trauma resulted in enucleation of 
10 eyes, and four were enucleated because 
of intraocular tumor. The average time the 
implant has been in place is 48 months. In 


Fig. 6 (Moore). Case 1. Photographs showing 
movement of prosthesis (right eye). 
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no case is there a suggestion of retraction of 
the conjunctiva from around the screw. All 
cases were rechecked just before this paper 
was written. 

Since the conjunctiva is adherent to the 
underlying Tenon’s capsule and that in turn 
to the muscle mass in the muscle depression 
of the implant, no retraction is anticipated 
because the conjunctiva is merely adjacent to 
but not attached to foreign material. 

Motion is excellent both as to excursion 
and in being instantaneous with the sound 
eye. Figures 6 and 7 show the movement 
in two of the 14 cases. Photographs are in- 
adequate in showing instantaneous motion 
from primary position. In three cases there 
has been bilateral acute mucopurulent con- 
junctivitis with no effect on the implants. No 
cases have been troubled with discharge after 
the first three weeks postoperatively. 


SUMMARY 


The criteria for a satisfactory implant 
have been enumerated. A new type of im- 
plant has been described which meets all of 
these criteria. 

The problem of extrusion (none in this 
series) of retained and yet exposed foreign 
material is met by allowing the tissues to 
heal completely following the insertion of a 
lucite implant. The lucite implant (buried) 
has been used extensively in the past three 
years (Allen, Ellis, Landegger). The de- 
parture from what is becoming standard pro- 
cedure occurs when the screw is inserted 


through the well-healed tissues. Fig. 7 (Moore). Case 4. Photographs showing 
5061 Lankershim Boulevard. movement of prosthesis (right eye). 
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Since most clinicians realize that a fundus 
study provides the most reliable data for 
differentiation of the various types of hyper- 
tension, the ophthalmologist is frequently 
consulted by the internist concerning pa- 
tients with general hypertension. 

After he has been provided with data on 
the previous history and present condition 
of the patient, it is the ophthalmologist’s task 
to make a careful, methodical ocular exami- 
nation, studying systematically every detail 
of the eye condition. He must use every 
method of examination at his disposal, in- 
cluding such procedures as examination of 
the fundus in monochromatic light and reti- 
nographic documentation. 

In my work in general hospitals in which 
both the medical and cardiac services use 
routine ophthalmic consultations, I endeavor 
to provide concise data based on two princi- 
ples: (1) A simple classification and (2) 
determination of the grade of arteriosclerosis 


’ of the retina and choroid. 


My study was begun in 1925 at a time 
when the exact nature of arterial hyperten- 
sion had not yet been determined. I shall 
not attempt to review the numerous more or 
less complicated classifications which have 
been proposed during this period, for cumu- 
lative experience has taught me to appreciate 
the advantages of my own classification and 
has convinced me of its practicality. 

Since it is now established that the vascu- 
lar accidents which at any moment may 
modify the course and prognosis of hyper- 


A SIMPLE CLASSIFICATION OF RETINAL ANGIOPATHY IN 
GENERAL ARTERIAL HYPERTENSION 


J. Pavia, M.D. 
Buenos Aires, Argentina 


tension are the results of the arteriosclerotic 
changes concomitant with the disease, the 
classification is based on grading the extent 
of the arterial hypertension by the degree of 
sclerosis of the blood vessels. 


GRADES OF ANGIOPATHY 
It is my opinion that the angiopathy found 
in malignant hypertension, from the incipient 
to the maximum, may be classified into three 
grades. 


GRADE I. ARTERIOSCLEROSIS OF RETINA AND 
CHOROID 


Vision, Usually normal. 

Papilla. Generally, slight pallor of its 
middle sector; slight edema of its superior 
and inferior poles. 

Retina. Moderate edema, most marked in 
the macular region. 

Arterioles. (It should be understood that 
this term includes all the branches of the 
central retinal artery, The average diameter 
of 280 microns scarcely permits one to 
classify an arteriole as a small artery.) 

The arterioles are in a state of increased 
tonicity manifested by a diminished caliber 
which reduces the normal proportion of 
arterioles to veins (2:3) to less than 2:3. 
This decrease in caliber is also termed the 
organic arteriolar constriction. 

The central light reflex of the arteriole is 
increased because the pressure which the cur- 
rent of blood exerts on its walls straightens 
the vessel in such a manner that it is better 
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visualized in some sectors. This better visu- 
alization of the blood against the slightly 
altered vascular wall gives it an aspect known 
as the “copper wire.” 

Arteriovenous crossing. The arteriole does 
not permit the visualization of the column 
of blood in the underlying vein, indicating 
a fibrous connection between the two vessels, 
a fact which has been demonstrated anatomi- 
cally. 

Tonoscopy. Bailliart’s ophthalmodyna- 
mometer reveals that the diastolic retinal 
pressure does not exceed half of the humeral 
diastolic pressure. 


Grape II. ARTERIOSCLEROSIS OF RETINA 
AND CHOROID 


Vision. Central visual acuity is normal 
but the visual field has changes which are 
not typical. Usually there is a concentric con- 
traction of the 1/1,000 isopter. 

Papilla. There is diffuse pallor of the 
papilla due to a diminution or marked con- 
striction of its precapillaries. This indicates 
a partial obstruction of the central artery the 
outline of which, when visible above the 
lamina cribrosa, is sharply outlined in red- 
free, sodium, or red-poor light. Frequently 
the poles of the papilla are blurred. 

Retina. Generalized and localized edema, 
with gray peripapillary haze, obscure the 
borders of the papilla, especially on the nasal 
side. The nutritional changes in the retina 
are manifested by brilliant iridescent points, 
which are situated in the limitans interna 
(probably microscopic deposits of choles- 
terol), a few small white foci of lipoid 
degeneration in the cells of the granulous 
layers, and a discrete infiltration (albumi- 
nuric exudate). 

At times there are small pigment foci 
(secretion of the pigment epithelium). 
Punctiform hemorrhages in the middle por- 
tion of the retina are not merely the result 
of diapedesis but are indicative of organic 
changes in the precapillaries. Small white 
points correspond to sections of the capil- 
laries. 
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Arterioles. The arterioles present a marked 
tonic contraction, which makes their propor- 
tion to the veins 1.5:3; frequently there is 
irregularity in the caliber of the arteriolar 
wall, manifested by irregularity in the visible 
current of blood. In red-poor, red-free, or 
sodium light, one can see a thickening of the 
arterial wall (due to an albuminous infiltra- 
tion), cells full of fatty granules, and arterio- 
sclerotic processes without significant changes 
in the surrounding retina, The macular pre- 
capillaries are corkscrew in shape, caused 
by a thickening of their walls through hy- 
aline degeneration. 

Sometimes a fine, white glistening line is 
seen to accompany the arterioles and pre- 
capillaries and their branches in their entire 
course. In my opinion this is due to an 
accumulation of cholesterol in the limitans 
interna adjacent to the course of the vessels. 

In some cases foci of angiospasm are seen 
peripapillary, or close to the papilla, pre- 
dominantly in the first curve of the principal 
arterioles, the spastic sector being no longer 
than one third to one half the diameter of the 
papilla. 

Monochromatic illumination enables one 
to see how the caliber of the vessel can con- 
tract without thickening of the arteriolar 
wall. The appearance of the arteriole known 
as “silver wire” may be encountered in iso- 
lated spots. 

Arteriovenous crossings in this grade give 
the appearance of cut venules because there 
appears to be a white space on each side of 
the arteriole. It is actually the pathologic 
thickness of the arteriolar wall. 

In the choroid one encounters vascular 
sclerosis which is easy to see because of the 
frequent diminution or atrophy of the pig- 
ment epithelium, With the arteriolar walls 
markedly sclerotic, the veins are intensely 
engorged. Sometimes they form large venous 
ampullae (up to 0.5 disc diameter), giving 
the aspect of a green spot. 

Tonoscopy. The diastolic retinal arterial 
pressure is usually equal to or slightly higher 
than half the humeral pressure; this relation 
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is not constant and, in some cases, it does 
not run parallel to the general blood pressure. 

According to Bailliart, ophthalmodyna- 
mometry measures the functional tonic ar- 
teriolar reaction, since it demonstrates the re- 
sistance of the walls of the retinal vessels 
to the current of blood. In the second grade 
of hypertension, the increase in the diastolic 
pressure indicates an increase in the tone of 
the arteriolar walls. 


Grave III. ARTERIOSCLEROSIS OF RETINA 
AND CHOROID 


Vision. Vision is impaired and patients 
complain of spots and shadows in the fixa- 
tion point and cloudiness. Objectively, cen- 
tral vision is much diminished; in some 
cases the absence of central fixation makes 
the taking of the visual fields difficult. When 
fields are obtainable, there is usually an en- 
largement of the blindspot and a uniform 
concentric contraction. 

Papilla. There is frequently an optic neu- 
ritis, with slight or moderate edema. The 
swelling of the papilla may not exceed one 
diopter but the entire peripapillary sector is 
edematous. Or, it may be a frank edema of 
the papilla, in an intensity which varies from 
two to six diopters. 

Retina. In some cases an intense diffuse 
edema, accompanied by a serous exudate in 
the external granular layer, obscures the de- 
tails of the lesions in the internal retinal 
layers and completely obliterates those of the 
external layers, as well as the anatomic boun- 
daries of the macula. 

The spots in the retina are of various 
types: There are yellowish white, cotton- 
wool spots (due to lipoid degeneration), 
light white brilliant dots (posthemorrhagic 
fibrin), punctiform ischemic infarcts in the 
visible terminations of the precapillaries, 
and other punctiform spots along the nerve 
fibers, One may also encounter iridescent 
crystals (cholesterin) ; frequently there is a 
more or less complete macular star. 
Hemorrhages of greater or less depth, are 


in or under the nerve fibers. They are of 
various shapes and sizes, old and fresh, with 
or without fibrin. There are also seen sectors 
of ischemia, corresponding to complete arteri- 
olar obstruction, or to the most pronounced 
arteriovenous crossings. 

Arterioles. The caliber of the arterioles is 
constricted, the tonic contraction is at its 
maximum, and there are numerous progres- 
sive angiospastic foci which give the vessels 
the appearance of rosaries. Many vessels 
have sectors of incomplete obstruction, oc- 
cupying mostly the spaces at their bifurca- 
tion; these may be seen in the periphery, 
as long as the current of blood continues, 
even if it is narrowed, giving the appearance 
known as “silver” arterioles. 

Angiospastic foci are characteristic of the 
cerebral vessels, the central retinal artery, 
and retinal arterioles. This fact was estab- 
lished experimentally by Riser, who pro- 
duced localized spasms limited to the stimu- 
lated arterial segment without any effect on 
the vasomotor innervation. 

Arteriovenous crossings are of the maxi- 
mum grade and are characterized not only 
by the appearance of the venule cut by the 
overlying arteriole but also by that of the 
distal sector of the venule which is distended 
in an ampulliform manner and is sometimes 
hemorrhagic. The proximal sector is greatly 
constricted, and there are ischemic or hemor- 
rhagic areas around it. 

The apparent interruption in the course 
of the venule is most pronounced in the third 
grade of hypertension because frequently 
the hyaline degeneration of the arteriole is 
almost completely “silver wire.” It is not 
unusual to find a crossing of double “copper 
wire” when the degeneration involves both 
vessels. 

Tonoscopy. The diastolic pressure of the 
central retinal artery is elevated, approxi- 
mating and sometimes equalling the pressure 
in the humeral artery. This frequently indi- 
cates a more or less marked intracranial 
hypertension, a state also called hypertension 
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encephalopathy. As previously reported, I 
have no difficulty in performing tonoscopy 
even in cases of frank edema of the papilla. 


CoMMENTS 
Grave I 


In general, ophthalmoscopic changes at 
this stage are found in patients between 45 
and 60 years of age, and this degree of hyper- 
tension is well tolerated. With appropriate 
therapy, more hygienic than medicinal, these 
patients, with few exceptions, live a long 
time. Albutt and Janeway lived under such 
conditions for over 20 years. Wagener and 
Keith reported on 37 cases of which only 
one developed a high hypertension (220/120 
mm. Hg.), nine died of coronary disease, 
and the rest lived in good condition. We are 
in complete agreement with these two au- 
thors that the complications of arterial hy- 
pertension, including the retinal, are a mani- 
festation of diffuse arteriolar angiopathy. 


Grape II 

Patients with changes in the second grade 
rarely consult the ophthalmologist because 
their visual symptoms are not significant and 
are rarely annoying subjectively. Functional 
inadequacy of some organs leads them to 
consult an internist who, finding advanced 
symptoms of hypertension (hypercholesteri- 
nemia, hypercoagulability, sometimes albu- 
minuria, and so forth), requests an ophthal- 
mic consultation. Usually these patients are 
over 50 years of age. 

Because of the data found on ophthalmo- 
scopic examination, general somatic exami- 
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nation, and cardiovascular examination with 
special attention to the coronary vessels 
(“study of retinal angiopathy in general 
hypertension in relation with coronary scle- 
rosis”), I include in this classification practi- 
cally all those cases which according to 
Wagener and Keith are in the third group. 

In these cases the prognosis is serious. 
Generally the life expectancy is not over 10 
years and the patients die within this period 
of cardiac or coronary disease. 

In 30 percent of cases, vascular complica- 
tions develop, such as obstruction of the 
central retinal vein, thrombosis or total oc- 
clusion of the central artery. 


Grave III 

Patients in this classification are con- 
sidered to have malignant hypertension. 

They consult the ophthalmologist because 
of serious ocular disturbances, irregular but 
constant. They are usually under 40 years of 
age and, according to statistics, they die 
early, not over one year after the ocular 
subjective symptoms appeared. 


CONCLUSION 

In conclusion, I propose this simple classi- 
fication, evolved over a long period of ob- 
servation, in the belief that, to be helpful 
to the internist, ophthalmic information 
should be concise and limited to what he 
can correlate with his own findings -elative 
to the gravity of the disease, to the prog- 
nosis, and to the advisability of surgical 
intervention. 

Avenida Quintana 104. 
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MACULAR PIGMENTATION 
FOLLOWING MATERNAL 
RUBELLA* 


Samuet S. Bianxstern, M.D., AND 
Lawrence H, Ferman, M.D. 
Milwaukee, Wisconsin 

The occurrence of congenital cataracts 
and other anomalies following German 
measles in the mother has become well 
known since Gregg’s' original report in 
Australia in 1942, Other anomalies com- 
monly described are cardiac abnormali- 
ties, deafness, and microcephaly. Isolated 
anomalies such as buphthalmos, microph- 
thalmus, hypospadius, corneal opacities, and 
mental retardation are also mentioned. 

Pigmentary changes in the retina are 
sporadically described in the literature. Four 
cases seen recently, in which practically the 
only ocular abnormality was a highly diag- 
nostic pigmentary disturbance of the macula, 
stimulated this report. 


CASE REPORTS 


Case 1 

B. B. was born on September 9, 1943. This six- 
year-old white girl was told in school that her vi- 
sion was defective. The mother stated that she 
held her reading material very close. 

When the child was examined on November 16, 
1949, the mother said that she had had rubella dur- 
ing the third month of her pregnancy. The infec- 
tion was reported to the local health department. 

Visual acuity was: R.E., 20/25; L.E., 20/30. Ex- 
ternal examination revealed nothing abnormal. The 
eyes were orthophoric on distant fixation, and a 
small amount of exophoria was present at near. 

Refraction with homatropine was: R.E., +2.0D. 
sph. > +0.75D. cyl. ax. 45°; L.E., +2.0D. sph. > 
+1.0D. cyl. ax. 125°. This improved vision to 
20/20, O.U. 

The media in each eye were clear, there were no 
lens opacities. The right fundus was normal. 

The left fundus showed a mottled black pigmenta- 
tion at the posterior pole about four disc diameters 


*From Department of Ophthalmology, Mar- 
quette University Medical School, and the Milwau- 
kee Children’s Hospital. Presented before the Chi- 
cago Ophthalmological Society, October, 1950. 
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in area, extending from the limits of the superior 
to inferior temporal vessels. The lesion was ap- 
proximately circular extending to temporal edge of 
the optic disc, and the center of the lesion was in 
the macula. 

The blotches of pigment were distinctly larger 
in the middle, about 1.5 vein diameters in size, of a 
slightly irregular round shape, decreasing gradu- 
ally in size to the periphery of the lesion and fad- 
ing into dustlike dots. Each pigment spot was 
fairly well demarcated and appeared to consist of 
tightly packed black granules. 

The appearance of the retina and choroid be- 
tween the pigmented spots was unaffected. The 
retinal vessels coursed superficially to the lesion and 
were normal in appearance in this area and the 
periphery of the retina. Both optic nerveheads were 
normal. No foveal reflex could be seen. 

With a binocular ophthalmoscope, using Hildreth 
illumination, the pigmentation was only slightly dis- 
cernible and appeared deep. This type of illumina- 
tion does not penetrate the retinal tissue well, al- 
most completely obscuring the pigment. With the 
ordinary ophthalmoscope, the lesion stood out 
sharply. 

Reéxamination on September 5, 1950, revealed 
no changes in the vision or fundus appearances. 


Case 2 

W. G. was born on October 8, 1943. This six- 
year-old white girl was seen on November 23, 1949, 
because of inadequate visual acuity discovered at 
school during a routine examination. 

The mother had had rubella during the second 
month of gestation and the infection was reported 
to the health authorities. The patient had been born 
deaf, attributed to the maternal rubella by oto- 
laryngologists. She was thin and rather short for 
her age. 

The unaided visual acuity was: R.E., 20/50; L.E., 
20/40, with the illiterate E chart. The eyes were 
orthophoric and convergence was within normal 
limits. External examination was not significant. 

An atropine refraction revealed: R.E., —3.5D. 
sph. > +4.0D. cyl. ax. 5°; LE, —4.0D. sph. > 
+4.5D. cyl. ax. 165°. The visual acuity was 20/30 
in each eye with this correction. 

The media in each eye were clear. There were no 
lens opacities. The optic nervehead was normal and 
the retinal vessels showed no abnormalities. 

In the macular area, 1.0 to 1.5 disc diameters 
wide, somewhat horizontally oval with the macula 
as the center, was a pigmented area. The pigment 
was granular and blotchy; the larger pigment spots 
were in the macular area, about one vein diameter 
wide and decreasing uniformly to the edge of the 
lesion. 

Within the foveal portion between the pigmented 
spots, depigmented areas were visible as a lighter 
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pink color. This was more marked in the left eye. 
Reéxamination on August 30, 1950, showed no 
change in the pigmented area or in visual acuity. 


Case 3 

W. E. A. was born on November 23, 1943. This 
seven-year-old white boy was first seen in the eye 
department of the Milwaukee Children’s Hospital 
out-patient clinic on February 21, 1950. He had 
been treated in this hospital for convulsions in Janu- 
ary, 1949, at which time a diagnosis of idiopathic 
epilepsy was based on a history of convulsions and 
a dysrhythmia nvted on an electroencephalogram. 
The mother stated that she had had rubella during 
her first trimester of gestation. 

Visual acuity, unaided was: R.E., 20/200; L.E., 
20/20. Atropinization revealed a refractive error of : 
R.E., +5.0D. sph. > +1.0D. cyl. ax. 90°; L.E., 
+1.5D. sph. > +1.0D. cyl. ax. 90°, which did not 
improve his vision in the right eye. The eyes were 
orthophoric. 

The media were clear in both eyes with no evi- 
dence of any lens opacities. The fundus of the right 
eye was normal. 

The fundus of the left eye showed at the posterior 
pole pigmentation similar to that described in Cases 
1 and 2. It extended from under the superior tem- 
poral to under the inferior temporal vessels. 

The cardiac clinic reported a musical systolic 
murmur at the apex and medial to the apex. There 
was no diastolic murmur. The murmur disappeared 
when the patient was supine. The heart was con- 
sidered to be normal with a functional murmur. 


Case 4 

C. R. was born on December 3, 1942. This seven- 
year-old white girl was examined in the ear, nose, 
and throat clinic of the Milwaukee Children’s Hos- 
pital on March 13, 1950. A nonprogressive deafness 
of a moderately severe degree, conductive in type, 
somewhat greater in the right ear, was found. 

The mother had rubella at two and one-half 
months of her pregnancy, was quarantined for two 
weeks, and reported to the Health Department of 
the City of Milwaukee. 

On March 17, 1950, the child was examined in 
the eye clinic. Unaided visual acuity was: R.E., 
20/20; L.E., 20/20. 

External examination revealed no abnormalities. 
The left fundus was normal. The right fundus 
showed the same macular pigmentation as de- 
scribed in the previous cases. 

The periphery of the fundus was very blond and, 
in the inferior temporal quadrant of the right eye, 
the retina showed a uniformly diffuse, fine, dust- 
like pigmentation not present elswhere. In addition, 
there was a moderate number of somewhat larger 
scattered pigmented dots in this area. 

This patient was seen again on October 17, 1950, 
with no changes in the fundus or visual acuity. 


COMMENT 


These four cases with proved maternal 


Fig. 1 (Blankstein and Feiman). Pigmentary 
changes of peculiar pattern and distribution in the 
macular area are typical of a maternal rubella in- 
fection. The macular area is on the left. 


rubella illustrate that congenital anomalies 
occur when the infection is present during 
the first trimester of pregnancy. This has 
been confirmed by many authors. In two of 
these cases there was an associated profound 
deafness. No cardiac or other anomalies were 
found. There were no other related ocular 
findings. 

The amblyopia in Case 3 was considered 
refractive, because this eye did not show any 
pigmentary changes. Visual acuity was un- 
affected by the pigmentary change, nor was 
there any progression of the findings at later 
examinations. In two cases pigmentation was 
unilateral. 

The pigment pattern and distribution were 
so identical in these cases (fig. 1) that the 
diagnosis of maternal rubella was made 
prior to questioning the mother. This was 
done from the ophthalmoscopic picture alone 
in the last two cases after our experience 
with the first two. 

In no other disease has any approximate 
picture been described. The blotchy discrete 
pigment spots decreasing in size to the pe- 
riphery of the area involved, are the outstand- 
ing characteristic. The pigment is deep in the 
retina, and its distribution creates an optical 
impression that the center is somewhat 
elevated. The foveal reflexes appear to be 
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absent. In Case 2, some depigmentation was 
noted in the foveal region, and in Case 4, 
there was some peripheral retinal involve- 
ment. 

Long and Danielson* described “diffuse 
mottled pigmentation as though from a mild 
chorioretinitis” in one eye of three out of 
six cases reported with congenital cataracts 
from maternal rubella. These were the non- 
cataractous eyes in each patient. 

Swan,* of Australia, described “multiple 
small pigmented spots on the fundus” in one 
case, Prendergast‘ reported two cases of pig- 
mented retina in a survey made in California 
in the fall of 1944. 

Kyle,’ in an ophthalmoscopic study of 30 
cases of congenital heart disease, found the 
principal ocular manifestation to be directly 
proportional to the severity of the polycy- 
themia. In no case could a history of ma- 
ternal rubella be obtained. One patient, aged 
six years, showed a marked pigmentation of 
the macular areas in both eyes. He thought 
it might be a juvenile macular degeneration. 
Vision was 6/6 in both eyes. From the pres- 
ent knowledge it would seem most likely that 
the condition was due to maternal rubella, 
the skin and systemic manifestations having 
been so mild in the mother that they were 
ignored. 

Walsh® describes a case with bilateral sym- 
metrical retinal changes possibly best de- 
scribed as atypical retinitis pigmentosa. The 
vision seemed good. 

Alarcon’ quotes Franceschetti that among 
the deformities found in maternal rubella a 
pseudoretinitis pigmentosa exists. In dis- 
cussing Goar’s* presentation on congenital 
cataracts in maternal rubella, Cordes® de- 
scribes two cases with clumped and scattered 
fine pigment particles throughout the fundus, 
most prominent in the foveal area. The pig- 
ment appeared to be primarily in the retina 
and in some places covered the retinal ves- 
sels. Except for the vessels the whole picture 
suggested retinitis pigmentosa. 

Ellett,’° in continuing the discussion of 
Goar’s paper, described the left eye of a pa- 
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tient as pigmented as in congenital syphilis, 

Terry™ also noted pigmentary changes 
minute in size, similar in form and distribu- 
tion to those of retinitis pigmentosa. 

An examination of the congenitally deaf 
at the Blind and Deaf School in Brisbane by 
Marks™ showed that of 38 children with a his- 
tory of maternal rubella, 17 had abnormally 
pigmented fundi, Twenty-seven deaf chil- 
dren out of 101 examined had abnormal 
pigmented fundi. Of these 27, 21 had a ma- 
ternal rubella history. 

He mentions the fact that the absence of 
a history does not imply the absence of the 
disease because the illness is so mild. He 
describes the pigmentation as an atypical re- 
tinitis pigmentosa, not of the bone-corpuscle 
form but coarsely mottled, with normal blood 
vessels, and vision not affected sufficiently to 
interfere with school work. 

In the discussion of his paper Gregg™* 
credits Aileen Mitchell of Australia for the 
first observation of pigmentation of the re- 
tina in these cases. Gregg*® found marked 
pigmentary changes in 16 cases out of 52. 
He feels that the picture is typical and has a 
distinctive appearance leading to a correct 
diagnosis. He describes the pigment as 
measly or blotchy, involving the macula and 
an area three to four disc diameters sur- 
rounding it. In a few cases there was a wider 
distribution. The spots of pigment were dis- 
crete. 

The pathogenesis of the congenital catar- 
acts appears to be related to the time the cells 
in active division are affected by the trans- 
mitted disease. Ida Mann™ found a definite 
parallelism between the time of onset of the 
maternal infection and the known times of 
active proliferation of lenticular, cochlear, 
and cardiac primordia. This same theory 
may apply to the disturbance of the pig- 
ment epithelium of the retina. However, 
Swan," in a histologic study of three infants 
dying from congenital defects following ma- 
ternal rubella, reported normal retina, cho- 
roid, and optic nerve. The lenses were 
cataractous. 
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SUMMARY 

Four cases with pigmentary changes in 
the macular area highly typical of a maternal 
rubella infection are reported. The distinc- 
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tive appearance of the pigmentation is con- 


sidered to be diagnostic of the disease. 


208 East Wisconsin Avenue (2). 
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METHOD OF TREATING VITREOUS 
ADHESION TO CORNEA 


Henry H. Brices, M.D. 
Asheville, North Carolina 


Collapse or tardy reformation of the an- 
terior chamber following cataract extraction 
is not too unusual. However, the occurrence 
of a firm adhesion between the vitreous and 
the posterior surface of the cornea, after 
cataract removal, is less frequent. This is 
followed by irritation of the eye with often 
formidable sequelae. 

Reese* has reported comprehensively on 
herniation of the hyaloid membrane and its 
treatment. Dunphy* discussed one case in 
which air was used to free a vitreous adhe- 
sion with good results. 

This is a presentation of one case in 
which success was achieved by injection of 
air into the anterior chamber. 


* Reese, A. B.: Am. J. Ophth., 32 :933, 1949. With 
a discussion by Dunphy, E. B.: Ibid., p. 940. 


An intracapsular cataract extraction was 
performed on a 75-year-old woman on De- 
cember 1, 1950. Corneoscleral sutures were 
used and the procedure was performed with- 
out incident; 24 hours later, at the first 
dressing, the anterior chamber had reformed. 

The eye was dressed daily and the pa- 
tient was discharged on the eighth postopera- 
tive day. At this time the anterior chamber 
was of normal depth and the eye quiet. 

Three days later the patient was seen in 
the office with total loss of the anterior cham- 
ber but no evidence of leaking wound. No 
space could be seen between the vitreous and 
the posterior cornea. Near the center of the 
cornea was a pigment spot about one mm. in 
diameter. 

A pressure dressing was applied and, 
about one week later, the anterior chamber 
began to reform slowly, At this time there 
was noted a firm adhesion of the vitreous to 
the posterior surface of the cornea at the 
site of the pigment deposit, causing the an- 


a 
? 


412 NOTES, CASES, INSTRUMENTS 


terior limiting membrane to be drawn up in 
the form of a cone. 

For the next three weeks the eye became 
progressively more sensitive and a low- 
grade iritis continued. It, therefore, seemed 
necessary to attempt to sever the adhesion. 

Using a small syringe and a hypodermic 
needle, ar was injected into the anterior 
chamber in the following manner. The needle 
was introduced just anterior to the limbus 
and great care was taken to insure that the 
point did not touch the anterior limiting 
membrane of the vitreous. 

Slight pressure was exerted on the 
plunger as the needle was pressed through 
the cornea. This enabled the operator to stop 
as soon as an air bubble appeared, thus as- 
suring that only the very tip of the needle 
had entered. Air was then injected until the 
eye was quite hard. A few moments later 
on examination, the adhesion was seen to be 
severed. 

When the air had become absorbed a few 
days later, the vitreous was well in place ; the 
anterior limiting membrane was intact and 
lying flat behind the pupil and the uveitis 
had subsided. When the patient was last 
seen, three months postoperatively, the eye 
was quiet and corrected vision was 20/25. 

611 City Building. 


A NEW SYNERGISTIC 
MYDRIATIC COMBINATION* 


A PRELIMINARY REPORT 


Cart Reiter, M.D. 
Rockaway Park, New York 


I was recently a member of a team as- 
signed to study, and, if possible, prevent the 
blindness so often associated with the in- 
cidence of retrolental fibroplasia in the pre- 
mature infant. This study entailed the care- 
ful and meticulous funduscopic examination 
of many premature infants. The schedule in 


*From the Department of Ophthalmology, The 
Jewish Hospital of Brooklyn. 


a busy premature nursery would include 
examination of about six infants in one 
afternoon, of which about half would be 
re€xaminations so necessary in a careful 
follow-up study. 

At the beginning of this study it became 
apparent that the greatest difficulty to be sur- 
mounted was the uncertainty experienced in 
the use of the available mydriatics. Many 
pupils would not dilate, or dilatation would 
stop at half-mydriasis. In an attempt to sur- 
mount this difficulty combinations of mydri- 
atics were studied. 

This is a preliminary report of a synergis- 
tic mydriatic combination that fulfills the fol- 
lowing criteria believed to be of importance 
in the routine funduscopic examination of 
premature infants: (1) Rapidity of action; 
(2) certainty of action; (3) active with 
deeply pigmented irises ; (4) relatively short 
duration of action; (5) no undesirable sys- 
temic side reactions. 


THEORY 


Epinephrine substitutes are sympathomi- 
metic agents. The most important effect of 
these agents on the intraocular muscles are 
concerned with cells producing the effector 
substance in the iris dilator. This effect is 
reinforced by the ability of the same agents 
to affect cells in the opposing muscles which 
receive only inhibitor fibers from the sym- 
pathetic system, Thus, the iris sphincter 
partially relaxes under sympathetic stimula- 
tion, as does the ciliary muscle to a lesser ex- 
tent. 

Phenylephrine hydrochloride (neosyn- 
ephrine hydrochloride) is stable for long 
periods even in high concentrations. The 
mydriasis produced is prompt and active and 
the effect on accommodation is definite but 
slight." 

Eucatropine hydrochloride is another drug 
classed as a sympathomimetic agent. The 
mode of action is different but it is synergis- 
tic to the epinephrine substitutes in that 
eucatropine (and cocaine) sensitizes the 
muscle cells to the action of sympathin and 
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the epinephrinelike compounds, Moderately 
active mydriasis is produced with a slight 
decease in accommodation. The duration of 
action is relatively brief.* 


Theoretically, a mixture containing 
phenylephrine and eucatropine should be 
synergistic to a remarkable degree ; eucatro- 
pin: sensitizes; the iris dilator to the action 
of phenylephrine. 

To complete this synergistic mixture it 
was incorporated in a one-percent methyl- 
cellulose solution.” * This is a high viscosity, 
emollient solution, colorless and odorless, 
which mixes well with secretions. It spreads 
smoothly throughout the conjunctival sac. 

The resultant mydriasis is smooth and 
uniform. The high viscosity properties of 
this substance enables the mydriatic mixture 
to remain in contact with the bulbar conjunc- 
tiva and cornea for a longer period of time. 
The instillation of eyedrops in infants is a 
difficult procedure to say the least. This high 
viscosity solution results in retention of 
medication in the conjunctival sac despite 
crying and the profuse production of tears. 


MATERIALS* 


The mydriatic combination utilized con- 
tained five-percent phenylephrine hydro- 
chloride, five-percent eucatropine hydro- 
chloride, one-percent methyl cellulose, in a 
diluent of 0.45-percent sodium chloride. This 
solution remains stable for at least two 
months. Slight discoloration due to the oxi- 
dation of the phenylephrine does not detract 
from the mydriatic properties, Marked dis- 
coloration results in a highly irritating solu- 
tion, but does not occur before two months 
of storage. The presence of eucatropine ap- 
pears to preserve the phenylephrine, since 


* Kindly supplied by Robert S. Feinstein, 1315 
48th Street, Brooklyn 19, New York. 
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similar solutions of phenylephrine without 
eucatropine become markedly discolored in 
about one month. 


RESULTS 


An unselected group of 75 premature in- 
fants was utilized. They varied in birth 
weight from 2.5 to 4.5 pounds. There were 
20 Negro infants in the group. One drop of 
the mydriatic mixture was instilled by the 
ward nurse every 15 minutes for three doses. 
Maximal mydriasis was achieved in every 
case one-half hour following the third in- 
stillation. No side reactions were observed. 
The duration of action varied between four 
to six hours. In almost every case the 
pupils were back to normal with good pupil- 
lary light reflexes in six hours. 

Similar results were achieved in an un- 
selected group of 100 adults. In the average 
case, one drop of the mydriatic mixture gave 
maximal dilatation in one hour with the 
duration of action lasting four hours. No 
systemic or local side reactions were noted. 
There was no notable increase in intraocular 
pressure. The solution appears to be slightly 
less irritating than the 10-percent solution of 
phenylephrine hydrochloride in common use. 


SUM MARY 


A new synergistic mydriatic combination 
is presented which is of great value in the 
ophthalmoscopic study of the fundus oculi 
of the premature infant. It offers advantages 
unobtainable with the mydriatics now avail- 
able. Preliminary study disclosed the follow- 
ing advantages: rapidity and certainty of 
action with both deeply pigmented and non- 
pigmented irises, relatively short duration 
of action, and no undesirable systemic side 
reactions. 
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COVERED WAND FOR 
TEST OBJECTS 


Joun A. Ecan, M.D. 
Denver, Colorado 


Subjective testing in any field is at best 
uncertain. With the tangent screen, a few 
test objects, and two human beings—the pa- 
tient and examiner—these uncertainties 
easily become evident. Therefore, it appears 
that any device which will decrease ex- 
traneous factors and annoyances should be 
valuable. 

Dissatisfied because the flat test objects 
made of wire and paper soiled easily, nor 
were the test objects small enough, I ordered 
a set of Berens spherical test objects which 
are attached to separate pins. These pins may 
be inserted into either end of a black wand 
included in the set. The colored test objects 
are as small as 2.0 mm. in diameter and the 
white 0.5 mm. 

They are very satisfactory test objects. 
But use showed that I had exchanged one 
annoyance for another. A light reflex came 
from the wand and even a little reflection 
came from the pin which bears the test ob- 
ject. 

Using the 0.5-mm, or 1.0-mm, white test 
objects at one or two meters, these light re- 
flexes are extremely disconcerting to the pa- 
tient. With colored test objects they are even 
more so. 

To abolish these reflexes, I have devised a 
cover long enough to enclose both wand and 
pin. Made from a piece of black felt about 
10.5 by 1.5 inches, it is simply rolled length- 
wise, a slightly exasperating task, but an 
electric iron and an assistant will help. It is 
then sewed with black thread after it is rolled. 
Since the cover is considerably longer than 
the wand, it may be difficult to recover the 
wand once it disappears in the cover. How- 
ever, an applicator stick constantly at hand 
can be used to push it out. 

With this covering, no light reflex gleams 
from the wand or the pin. The felt cover is 
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pushed up to the test object. While this may 
not be so important when large targets are 
used, it becomes quite noticeable to the pa- 
tient when 1.0-mm. and 0.5-mm. white and 
colored test objects are used. 

1765 Sherman Street (5). 


STREPTOMYCIN IN MILIARY 
CHOROIDAL TUBERCULOSIS 


Perer SyKowsk1, M.D. 
Schenectady, New York 


The subject of tubercles of the choroid 
receives an excellent historical review by 
Illingsworth and Wright.’ In addition, they 
describe the frequency, the natural history, 
and the results in the treatment of the tuber- 
cle choroid with streptomycin. 

Mejer® observed choroidal tubercles in the 
fundi of children with tuberculous menin- 
gitis and miliary pulmonary tuberculosis 
treated with streptomycin: “in the majority 
of children resolution of foci was rapid after 
the initiation of the treatment with strepto- 
mycin, and the course of the disease was as a 
rule favorable.” 

I* reported a case of miliary choroidal 
tuberculosis in a patient with miliary pul- 
monary tuberculosis that was treated with 
streptomycin. It is the purpose of this paper 
to present a follow-up report of this case, 
and to describe an additional one. 


REPORT OF CASES 


Case 1. This case was seen on August 9, 
1947. Ophthalmoscopy of the right eye 
showed five small, pinpoint, gray-white nod- 
ules, Three of these nodules were 2.5 disc 
diameters from the disc at the 1-o’clock 
meridian ; two were at the 6-o’clock meridian. 

Streptomycin therapy was instituted and 
continued for a period of three months. At 
the end of the third month, the choroidal 
tubercles at the 1-o’clock meridian had com- 
pletely disappeared and those at the 6-o’clock 
meridian were scarcely perceptible. 

This patient was last seen in August, 
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1948. There were no residual evidences of 
the nodules at the 1-o’clock meridian, Those 
at the 6-o’clock area were round with sharp 
margins and parchment white in color; pig- 
mentation was not observed. 

Case 2. T. C. was first seen on June 19, 
1948. The diagnosis was miliary pulmonary 
tuberculosis. 

Ocular examination of the right eye re- 
vealed a small, round, gray-white area, about 
0.20 the size of the disc—approximately 2.5 
disc diameters—at the 12-o’clock meridian. 
In the left eye, within 2.5 disc diameters of 
the papilla, there were two areas—at the 
8-o’clock meridian, one-third disc diameter 
in size, and at the 7-o’clock meridian, 0.5 
disc diameter in size. Both areas were round, 
slightly elevated, underneath large blood ves- 
sels, with no evidences of pigmentation, and 
with margins that were not sharply defined. 

Streptomycin, one gm, daily in subdivided 
doses for a period of 84 days, was given. 
At the end of this period, in the right eye 
the lesion became atrophic, white in color, 
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with sharply defined margins and with a 
small amount of pigmentation. In the left 
eye, the large lesions became flat, atrophic, 
parchment white, but with no pigmentary 
changes. 

This patient was last seen on July 26, 
1949. The pulmonary condition had cleared 
completely. The ocular findings were essen- 
tially the same except for slight pigmentary 
areas at the margins of the lesions in the 
atrophic areas of the right eye. 


CoM MENT 

As previously reported, the course of 
miliary choroidal tubercles is altered and ar- 
rested by streptomycin therapy. Since roent- 
genograms of the chest may not reveal mili- 
ary tuberculosis, especially in cases of tuber- 
culous meningitis, the presence of choroidal 
tubercles are of diagnostic’ significance, It 
has been also suggested' that further studies 
may reveal the changes to be of prognostic 
value. 

1330 Union Street. 


REFERENCES 
1. Ilingsworth, R. S., and Wright, T.: Tubercles of the choroid. Brit. M. J., 11:365 (Aug.) 1948. 


2. Mejer, F.: J.A.M.A., 140:573 (June) 1949. 


3. Sykowski, P., and Lawrence, W.: Streptomycin in ophthalmomiliary tuberculosis. Am. J. Ophth., 


31:1629 (Dec.) 1948. 


A SIMPLE INSTRUMENT 
FOR EXPLANATION OF 
STURM’S CONOID 


Georce S. Zucsmitu, M.D. 
San Pedro, California 


Because of the inherent difficulty in teach- 
ing students a subject which requires three 
dimensions to illustrate, when by drawings 
and diagrams only two are available, the 
subject of the conoid of Sturm and its asso- 
ciated uses is always hard for students to 
grasp. 

Very often the instructor, who is attempt- 
ing to lecture on the path of light rays 
through a cylindrical lens or on the value of 
the fogging technique in refraction, becomes 


so engrossed in whether the horizontal or 
vertical line is astride the retina that the 
class is lost in a maze of plus and minus. 
Moreover, it is quite useful, when speaking 
before lay groups, to have at one’s disposal 


Fig. 1 (Zugsmith). Instrument for 
explanation of Sturm’s conoid. 
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a device to show the pathways of light, the 
focus of light rays in emmetropic, hyper- 
metropic, and myopic eyes, as well as in the 
astigmatic eye. 

An instrument similar to that pictured in 
Figure 1 was constructed of wood and used 
by Dr. Arthur Jampolsky in his lectures at 
Stanford University, but it was reasoned 
that constructing the device of plastic would 
serve to make it completely three dimen- 
sional. 

Dr. Irving Puntenny suggested putting on 
the machine the arbitrary marks which might 
be used for dioptric or other measurements. 
This was done and the instrument in its 
present form was found to be completely 
satisfactory for teaching and illustration. 

The base was made of lucite in three 
pieces, the top two having a bevel forming a 
groove which holds in place a rectangular 
lucite button. This can be moved horizontal- 
ly. Lucite rod was used as the guide for the 


NOTES, CASES, 


INSTRUMENTS 


vertical and horizontal lines. 

The “retina” was made of 0.25-inch plastic 
rod, placed in the center of the machine and 
painted red. The light rays were constructed 
of piano wire and fixed at one end of the 
machine to the plastic box representing the 
cornea. 

Sandwich boxes were used for both ends 
and they also prevent the plastic button from 
leaving the groove. 

The wire “light” rays were painted in 
pairs in different colors. They are stiff 
enough to assume the exact pattern of light 
rays when the horizontal and vertical “lines” 
are moved. 

All the materials are procurable from any 
hobby shop which carries plastic, and the 
effort put forth in constructing the device is 
well repaid by the interest shown by the 
students who see it, as well as by those in- 
terested in teaching. 

529 West Eighth Street. 


OPHTHALMIC MINIATURE 


I have been engaged for several years investigating the subject of 
squint, and have made detailed notes of more than 1,800 cases. One of 
the results of this inquiry—is to prove conclusively that congenital ambly- 
opia is very rare, and that at the first appearance of a squint the corrected 
vision of the deviating eye is almost as good as that of its fellow. . . . On 
seeing a case, therefore, one’s first thought should be directed to the 
preservation of the sight of the squinting eye. This is to be accomplished 
by forcing the child to use this eye. Any refractive error should at the 


same time be corrected by glasses. . 


. . Yet when one sees a patient who 


has squinted constantly with one eye for a considerable time and has 
merely received the usual routine treatment, one usually finds that the 


deviating eye has become very blind. 


Claud Worth, 


British Medical Journal, September 26, 1903, page 732. 
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COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 
April 19, 1951 
Dr. Wivrrep E. Fry, chairman 


ISOLATED BILATERAL ABDUCENS PALSY 


Dr. Ropert A. Grorr and (by invitation) 
Dr. Harotp Rosecay said that bilateral 
paralysis of the abducens nerve is caused by 
various etiologic processes which can be con- 
veniently divided into two groups. 

The first and larger of the two is caused 
by direct involvement of the nucleus in the 
brain stem and/or the nerve by specific 
pathologic entities such as a toxin, inflam- 
mation, or neoplastic process. In each of 
these, there is, in addition to the bilateral 
abducens palsy, a number of additional 
neurologic signs because of the involvement 
of neighboring structures. 

Examples of diseases in this group are 
diabetes, myasthenia gravis, pontine tumors, 
multiple sclerosis, measles and mumps, en- 
cephalomyelitis, encephalitis lethargica, bi- 
lateral Gradenigo’s syndrome, lateral sinus 
thrombophlebitis, basilar meningitis, syphilis, 
nasopharyngeal carcinoma, and lymphatic 
leukemia. Congenital abducens and facial 
palsies are seen in Moebius’ syndrome or 
facial diplegia. 

The second group consists of those pa- 
tients who have an isolated paralysis of both 
abducens nerves, The mechanism is either 
by stretch or by traction upon the nerves 
secondary to dislocation of the brainstem. 
Obviously, this is rare. The vulnerable por- 
tion of the nerve is between the point at 
which it leaves the brainstem and the point 
at which it enters the dura to traverse the 
wall of the cavernous sinus. Dislocation of 
the brainstem posteriorly either by trauma 


or tumor would readily affect this portion 
of the nerve. 

Cases of isolated abducens nerve palsy 
have been reported in patients following 
cranial trauma, lumbar puncture, and in some 
lesions of the posterior fossa. Bilateral ab- 
ducens traction palsy may alse occur as a 
late and remote effect of brain tumor with 
increased intracranial pressure. 

A case of isolated bilateral abducens palsy 
due to an interpeduncular teratoid tumor 
was presented. It was presumed to repre- 
sent the stretch type of abducens palsy. 

Discussion. Dr. Robert A. Groff: Dr. 
Rosegay has presented a rather unusual 
cause for bilateral sixth-nerve palsy. 

This patient was sent to us as a possible 
case of brain tumor with the only symptom, 
double vision, On examination, she pre- 
sented a bilateral sixth-nerve palsy and some 
curious nystagmoid movements about which 
Dr. Spaeth will have something to say. At 
operation, we saw no evidence of tumor, and 
had the rather startling experience of caus- 
ing respirations to stop when the lower left 
side of the medulla was being inspected. At 
autopsy, the unusual location of the tumor 
was revealed in the interpeduncular space. 

Dr. Rosegay’s explanation of the nerves 
being stretched by the tumor and the curious 
course of those nerves gives plausible ex- 
planation for the paralysis of those nerves. 
I understand that this explanation had been 
made many years ago. 

Dr, Edmund B. Spaeth: There is one 
other thing I want to mention; in spite of the 
bilateral sixth-nerve palsy, horizontal nystag- 
mus and vertical nystagmus were present. 
It was rather interesting to see a nystagmus 
plus the palsy which this patient had only 
as the nystagmus appeared from the posi- 
tion of the paralytic convergence in con- 
tralateral rotation up to the midline. Then 
the cessation of movement, because of palsy, 
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but the continuation at that position of the 
nystagmus to the left or right. It was just a 
bit unusual to see it. 

Dr. Francis Heed Adler: Two years ago 
a patient was brought in to see me with a 
condition I diagnosed at the time as a comi- 
tant squint, and which turned out to be a bi- 
lateral sixth-nerve palsy. This patient, a girl, 
aged eight years, was. brought into the office 
with a history of having had a convergent 
squint for some years, and was referred by 
an uncle whom I had seen in the office sev- 
eral months previously with an old lateral 
rectus muscle palsy. 

On examination the child showed what 
was thought to be a comitant squint, al- 
though the abduction of each eye was not 
complete. The possibility of a lateral rectus 
muscle palsy was ignored at the time. The 
child had a hyperopia of approximately three 
diopters, and some blurring of the discs, 
which was thought to be a pseudoneuritis. 
She was given glasses and treated as a 
comitant accommodative squint without any 
improvement. 

During the next three months, it was noted 
that the blurring of the disc margins was 
increasing, and the child was complaining of 
increasing headache, finally accompanied by 
nausea and vomiting. It was then realized 
that the pseudoneuritis was the beginning 
of a true choked disc, and the child was 
finally admitted to the University Hospital 
as a suspected case of brain tumor. She was 
operated on and found to have a glioma from 
which she subsequently died. 

The point I wish to make is that a bi- 
lateral lateral rectus palsy, if equal on the 
two sides, can give rise to a picture which 
simulates a comitant squint, and if, as in 
this case, there is a history of squint in the 
family and other signs usually seen in ac- 
commodative convergent squint, the true 
nature of the condition can be overlooked. 

Dr. Glen G. Gibson: I think we are very 
indebted to Dr. Rosegay for bringing us this 
very instructive neuro-ophthalmologic case 
report. He has illustrated, first of all, that 


many of the signs in neuro-ophthalmology 
are unreliable for the localization of lesions. 
The number one, unreliable localizing sign 
is sixth-nerve paresis. This is equally true 
whether it is unilateral or bilateral. When 
we have a sixth-nerve paresis, which is not 
associated with other signs, we are fre- 
quently at a loss to localize the lesion, since 
it may be due to remote pressure or stretch- 
ing. 

Dr. Groff was extremely unfortunate to 
have a patient with an interpeduncular 
lesion with no signs of an interpeduncular 
lesion which, classically, shows bilateral 
third-nerve paresis and bilateral pyramidal- 
tract signs together with chiasmal involve- 
ment. This patient had none of these symp- 
toms. The preoperative diagnosis in this 
case is difficult to understand, and I should 
like to ask the authors why, in a case of 
bilateral sixth-nerve paresis, they would 
think of an intermedullary lesion or a vas- 
cular lesion in the pons. 

In such a case it would be quite likely that 
there would be pyramidal-tract signs or other 
evidence of intramedullary involvement. 
Would there not, Dr. Groff? 

Dr. Robert A. Groff: Usually, yes. 

Dr. Glen G, Gibson: This, of course, is 
a very unusual case, and a very difficult one, 
and that is just one other reason why we are 
very indebted to the authors for presenting 
this instructive case. 

The most common cause of bilateral 
sixth-nerve paresis, which I have encoun- 
tered, is nasopharyngeal malignancy, which 
always should be ruled out. This lesion was 
in exactly the place where you would expect 
a nasopharyngeal malignancy to penetrate, 
the base of the skull. 

Another condition which is considered as 
a common cause of bilateral sixth-nerve 
paralysis is craniopharyngioma. In the past 
20 years, I have seen only one case of 
craniopharyngioma which was associated 
with bilateral abducens paralysis. 

Some years ago when the diagnosis of 
brain tumor was made later in the course of 
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the disease than it is today, it was a fairly 
common experience to encounter cases with 
bilateral sixth-nerve paralysis associated 
with increased intracranial pressure. No lo- 
calizing significance could be attached to it. 
I note that the authors were very careful to 
state that there was no increased intracranial 
pressure in their case. 

Dr. Harold Rosegay: The diagnosis of 
pontine glioma, of course, would be unten- 
able. We rather had in mind a meningioma 
en plaque under the pons against the clivus. 
That is what I meant by pontine tumor. As 
for a vascular thrombosis, that is unlikely 
too, and we discussed the possibility of there 
being a repetition of Dandy’s case of an- 
eurysm of the vertebral artery, because our 
patient did have a sudden onset of diplopia, 
and had the isolated abducens palsy. 


ASPIRATION BIOPSY OF MALIGNANT MEL- 
ANOMA OF CHOROID 


Dr. M. LutHer KaurrMan presented a 


patient with severe retinopathy in the left 


eye, complicated by angiosclerosis and 
diabetes mellitus. He had only 1/60 vision 
in this eye. The right eye had a large sus- 
picious-looking lesion just above the macula, 
extending far into the vitreous. 

In the vain hope that this might be benign, 
a biopsy was done by inserting a lumbar 
puncture needle into the globe behind the 
equator above the external rectus tendon 
and across the vitreous into the lesion, The 
stilette was withdrawn, negative pressure 
was applied to the needle, and material was 
withdrawn with the needle. 

Malignant cells were demonstrated, and 
the eye was enucleated. A melanoma of low- 
degree malignancy was revealed at the final 
pathologic study. The man died nine months 
later of a cerebrovascular accident, with no 
manifest metastasis or local recurrence. 

Discussion. Dr. A. D. Wallis: This case 
is an extremely unusual, if not unique, ex- 
ample of the increasing use of spreads or 
smears of cells in the diagnosis of malig- 
nancy. The usual criteria that we rely on in 
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most examinations of this sort, as for ex- 
ample the common smears of vaginal and 
bronchial secretions, could not be depended 
on in this case. 

As you know, nuclear changes are the 
basis on which we decide. The nucleus 
must be markedly enlarged or markedly 
hyperchromatic, or both, to recognize a 
malignant cell. In some tumors, as in the 
present instance, nuclei are quite uniform. 
So in this case, we had to rely heavily on 
circumstantial evidence. 

May I have the first slide (showing first 
slide). This is a smear made at the operating 
table. The cells, as you can see, are often 
polygonal. The nuclei at this moment to me 
look far more variable than they did under 
the microscope. In some fields there were 
cells which were definitely pigmented. 

Knowing that there was a mass, knowing 
that we found cells of a type which we nor- 
mally do not expect in the retina, particularly 
accompanied by pigment, we concluded that 
there was in all probability a malignant 
melanoma. 

The next slide (showing second slide). 
This is a section of the tumor after enuclea- 
tion. It shows the uniform cell type, which 
is polygonal with a fair-sized not deep stain- 
ing nucleus, very little vascularity, and con- 
siderable pigment in irregular distribution. 
This tumor can be classified as an example 
of the spindle-cell Type A of Callender, 
which is the least malignant of the mel- 
anomas of the choroid. 

Among the peculiarities of these tumors, 
as you know, are their tendency to assume a 
dumb-bell shape, their rarity in the Negro * 
(which as far as I know has never been ex- 
plained), the infrequency of local extension 
in the orbit, their radio resistance, and, par- 
ticularly, the late occurrence of metastasis, in 
some cases many years after enucleation. I 
think a case was reported in which death 
occurred 19 years after enucleation. 

Dr. Kauffman and I were discussing the 
use of the term leukosarcoma for melanomas 
which are without pigment, and apparently 
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this is an accepted term in your specialty. To 
a pathologist, it is not a very happy term. I 
am not sure how to classify these tumors. 
Are they carcinoma or sarcoma? We are up 
against the same difficulty in the case of 
melanomas of the skin. There are two 
schools of thought. I would prefer to speak 
of those without pigment as amelanotic 
melanomas. 

Dr. William Zentmayer: Some years ago 
I had an experience at Wills Hospital that 
raised in my mind the question whether as- 
piration is a safe procedure, Of course what 
occurred may have been a coincidence. A 
boy was seen with a suspicious detachment 
of the retina. Aspiration was done. I do not 
remember whether we were able to make a 
diagnosis from the procedure. The eye was 
enucleated, and a few months later a 
melanoma developed in the orbit, and I al- 
ways felt that the orbital growth was 
metastatic as a result of the aspiration as the 
choroid was the seat of a malignant mel- 
anoma. 

Dr. James S. Shipman: I am grateful to 
Dr. Kauffman for bringing this case before 
us. I am also grateful to Dr. Zentmayer for 
making the remarks that he has made, be- 
cause he had deterred me on two or three 
different occasions from doing this pro- 
cedure. However, on three different occa- 
sions when I could not get Dr. Zentmayer to 
look at the case, and we were not sure of the 
diagnosis, we have followed this procedure 
before doing a retinal detachment operation. 

This was in cases in which there was 
doubt as to whether the detachment was 
serous or solid, and on none of the three 
cases in which we did this were we able to 
demonstrate any tumor cells. We proceeded 
with the electrocoagulation surgery, and were 
able to get the retina back in place. I men- 
tion this experience to emphasize the fact 
that this procedure, when it is positive is 
positive, but when it is negative, it is not 
necessarily negative. 

Dr. M. Luther Kaffman: I wish to thank 
the discussors; to reiterate that we do not 


suggest this as a regular procedure, and that 
we are fully aware of the dangers of spread- 
ing tumor seeds along the tract. If this pa- 
tient had not had as little as 1/60 vision in 
the other eye, it probably would not have 
been considered as a desirable procedure at 
all. 


DiBENAMINE 

Dr. Samuet L. DeLone (by invitation) 
and Dr. Harotp G, ScHele presented a 
clinical and experimental study on dibena- 
mine* which is a highly specific and potent 
sympatholytic and adrenolytic drug which 
blocks the excitatory effects of adrenergic 
stimuli. It has no significant cardiovascular 
effects except a marked orthostatic hypoten- 
sion with tachycardia. It does not affect blood 
pressure of animals or normal man. 

In five eyes of four patients with acute 
glaucoma, its administration caused a signifi- 
cant reduction in intraocular pressure in 
three eyes, a questionable reduction in one, 
and no effect in one. 

In diffusion experiments on animals, di- 
benamine gave rise to no significant altera- 
tion in the amounts of systemically adminis- 
tered substances recovered in aqueous. 
Sodium fluorescein was found to appear in 
the anterior chamber at irregular and in- 
constant intervals, so that results were con- 
sidered inconclusive. Only negligible amounts 
of inulin were recovered in aqueous of con- 
trol and dibenamized animals. The amount 
of systemically administered para-amino 
hippurate appearing in aqueous was not 
appreciably changed after administration of 
dibenamine. 

Changes in the rate of flow of aqueous 
from eyes under constant but slightly below 
normal pressure were then investigated. Ani- 
mals showed prompt and significant de- 
creases in rates of aqueous flow following 
administration of dibenamine, while rates of 
flow in control animals remained constant 
or increased. 


*Supplied by Smith, Kline & French Labora- 
tories. 
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In control animals after aspiration of 
aqueous and replacement with air, the in- 
traocular pressure was shown to rise to 
levels far greater than normal and remain 
at these levels for five hours or over. 

In experimental series it was definitely 
demonstrated that the levels to which the 
tensions rose were significantly lowered in 
animals which had previously received di- 
benamine. Further, when dibenamine was 
administered to animals after the “air-block 
glaucoma” had fully developed, prompt and 
significant decreases in intraocular pressure 
were noted. 

The authors conclude that dibenamine is 
effective in reducing elevated ocular tension 
in man and animals, probably by its sym- 
patholytic properties which in some way in- 
hibit the secretion of aqueous. 

Discussion. Dr. Harold G, Scheie: Dr. De- 
Long has mentioned that dibenamine is sym- 
patholytic, blocking the effects of sympa- 
thetic stimulation. He also has presented 
evidence which confirms its effect in lower- 
ing elevated ocular tension in man and ani- 
mals as well. He suggested that it acts 
through inhibiting the production of aque- 
ous. 

This was supported somewhat by the 
aqueous-flow experiments which he citied, 
as well as by the fact that, in man and in 
experimental animals, abnormally elevated 
ocular tension could be reduced by the ad- 
ministration of dibenamine, and in animals, 
an induced rise was never as high in eyes of 
dibenamine animals as in control animals. 
The elevated pressure in animals was pre- 
sumably mechanical, due to obstruction of 
outflow of aqueous, and for that reason di- 
benamine should have exerted its effect by 
lowering the peak level to which aqueous 
could be secreted into the eye. 

Because the effect of dibenamine in reduc- 
ing ocular tension cannot be correlated with 
changes in blood pressure, a local ocular 
action is the most likely explanation. Several 
possibilities have been suggested or come to 
mind. 
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1. Swan showed that it was not related 
to an effect upon the intraocular muscles, 
because there is no relationship between 
pupillary size and its effect on tension. 

2. It is also possible that dibenamine 
might affect the osmotic relationships be- 
tween the plasma and intraocular fluids draw- 
ing fluid from the eye, but there is no evi- 
dence to indicate this. 

3. The most likely possibilities remaining 
are those which tie in with the evidence pre- 
sented by Dr. DeLong, that is, some effect 
upon aqueous flow. 

(a) This could be brought about by 
changes in capillary pressure and permeabil- 
ity even though the systemic blood pressure 
had not changed. In our experiments, we 
found no evidence to indicate significant 
change in permeability of the blood aqueous 
barrier. It tended to support, instead, Fried- 
enwald’s hypothesis that epinephrine plays a 
role in the mechanism of aqueous produc- 
tion and that somehow this action is blocked 
by dibenamine. At any rate, the only positive 
evidence which we found in our experiments 
was that pointing toward diminished produc- 
tion of aqueous. 

M. Luther Kauffman, 
Clerk. 


COLORADO 
OPHTHALMOLOGICAL 
SOCIETY 


December 16, 1950 
Dr. Joun C. Lone, presiding 


SYMPATHETIC OPHTHALMIA 


Dr. Homer Cowan, resident in oph- 
thalmology, University of Colorado Medical 
Center, presented a 65-year-old woman who 
gave a history of diabetes mellitus of one 
year’s duration. This condition is controlled 
with 40 units of P.Z. insulin daily. 

In April, 1949, she had had an extra- 
capsular lens extraction followed by post- 
operative glaucoma and iridocyclitis, This 
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had been eventually controlled by atropine, 
heat, and foreign protein, although it drag- 
ged out over a long period of time. 

In July, 1950, uveitis with glaucoma de- 
veloped in the right, unoperated eye. This 
failed to respond to hospitalization and the 
usual treatment including antibiotics and 
sulfa drugs but did clear with intramuscular 
and topical cortisone. 

Ten days after discharge from the hos- 
pital, while still using cortisone eyedrops, 
the uveitis and glaucoma returned. This re- 
currence did not respond to any kind of 
treatment so a basal iridectomy was per- 
formed on this right eye on November 3, 
1950. 

After this operation the patient did well 
on miotic therapy for several weeks, then 
the whole process recurred. During all this 
time, the left eye has remained quiet. Ten- 
sion is now, R.E., 48 mm. Hg (Schigtz) ; 
L.E., 23 mm. Hg. Vision is hand movements 
in each eye. 

Recently uveal pigment was injected into 
the skin. The following biopsy showed that 
considerable pigment had been phagocytized. 
It was felt that this was a case of sym- 
pathetic ophthalmia. Further cortisone ther- 
apy with careful watch over the diabetes 
was recommended. 


POSSIBLE ALLERGY TO SAWDUST 


Dr. MontimoreE SHWAYDER presented a 
30-year-old man who, after working in a 
sawmill, found his right eye red and swollen. 

When first examined in October, 1950, 
corrected vision was 20/20, O.U. There was 
marked swelling of both right lids, chemosis, 
and some proptosis. The preauricular glands 
were enlarged. Pupils, ocular movements, 
fundi, and fields were normal. 

In a week the proptosis increased and a 
mass was palpable in the outer angle of the 
lower lid. The patient was hospitalized for 
study. 

Blood examination showed a six- to seven- 
percent eosinophilia. All antigen tests were 
negative. There was an enlargement of the 
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inguinal, axillary, submental, and preauric- 
ular glands. The spleen was palpable. 

Chest, skull, and orbit X-ray films were 
negative. On biopsy an inguinal gland 
showed hyperplasia and subacute inflamma- 
tion, no lymphoma. 

Dr. Joseph Kafka suggested obtaining 
some sawdust from the mill for a patch test. 
It was the consensus that bone-marrow 
studies and stool cultures should be made 
and that the orbit should be treated by X-ray 
radiation. 


KERATOCON J UNCTIVITIS 


Dr. Harry SHANKEL presented a 25-year- 
old woman who for two weeks had had an 
infection in the right eye. This had started 
with swelling of the upper lid and had be- 
come progressively worse in spite of treat- 
ment. When seen at this meeting, the right 
lids were swollen with a subacute chalazion 
noticeable in the upper lid. 

The palpebral conjunctiva was markedly 
injected and beefy. The bulbar conjunctiva 
was moderately congested. There was no 
pain, soreness, or photophobia; only a sense 
of burning. 

Treatment had consisted principally of 
penicillin drops, sulfa drops, and penicillin 
injections before the patient consulted Dr. 
Shankel. Dr. James Strong said he felt this 
should be considered a case of epidemic 
keratoconjunctivitis. He had had, in a similar 
case, good results with cortisone drops. 


DENDRITIC CORNEAL ULCER 


Dr. WALTER OnMART presented a 42- 
year-old man whom he had first seen six 
days earlier. This patient had a dendritic 
corneal ulcer of the right eye which had had 
repeated iodine and silver-nitrate cauteriza- 
tions. The ulcer had healed and broken down 
again each time. 

Dr. Leonard Swigert suggested 0.5-per- 
cent solution of methylene blue applied every 
hour. Dr. John Egan suggested the thermo- 
phore. Dr. William Bane recommended 
curettage for possible foreign body since the 
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symptoms began while on a hunting trip. Dr. 
Morris Kaplan and Dr, Daniel Franklin 
mentioned the use of hydrosulphosol. 


RETINAL DETACHMENT 


Dr. Joun C. Lone presented a 40-year- 
old woman who had been given a diagnosis 
of retinal detachment, right eye, four years 
ago. In spite of a practically total detach- 
ment, with a disinsertion in the superior tem- 
poral quadrant, surgery had brought about 
an anatomic cure with marked improvement 
in the visual field. There were extensive 
macular changes. Vision was 2/60. 


HOMOGENOUS VITREOUS HAZE 


Dr. Epwarp Swets presented an 11-year- 
old girl who had had poor vision since June, 
1950, Examination showed bilateral homog- 
enous vitreous haze and an increase in 
density of the aqueous ray in the right eye. 
Vision was 20/100 and 20/70. 

Careful medical survey with chest X-ray 
and blood studies was negative. A Mantoux 
test was not done for fear of stirring up 
more trouble in the vitreous. Dr. George 
Filmer stated that many similar cases had 
been seen at Fitzsimons Army Hospital. 
They had been treated by everything in the 
book and X-ray radiation seemed to be the 
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only helpful procedure. He suggested using 
half the dosage recommended by Guyton. 


SUBRETINAL HEMORRHAGE 


Dr. James Stronc showed a man who 
had been struck in the right eye with a puck 
while watching a hockey game. He had de- 
veloped a subretinal hemorrhage near the 
disc which was at first round, discrete, and 
elevated two diopters and had looked orig- 
inally very much like a melanoma. 


SYMPATHETIC OPHTHALMIA 


Dr. Ivan Hix, Jr., resident in ophthalmol- 
ogy at the University of Colorado Medical 
Center, presented a six-year-old girl who 
had been struck in the left eye with an 
arrow on September 1, 1950. This eye had 
undergone progressive degeneration to a be- 
ginning phthisis bulbi with no light percep- 
tion by December 1, 1950. 

At this time the right eye began to show 
signs of inflammation with photophobia, 
cells, and aqueous flare. The left eye was 
forthwith enucleated. The right eye has been 
controlled and is now showing only a few 
cells in the aqueous under cortisone therapy. 


Thomas M, Van Bergen, 
Recorder. 


OPHTHALMIC MINIATURE 


Public opinion, which on medical subjects is generally erroneous, al- 
though for the most part founded on professional authority, is in no 
instance more injurious than in relation to the eye. It pronounces it to be 
an organ of a very delicate nature, exquisitely sensible, requiring the 
greatest delicacy of touch, and the utmost nicety of management ; which 
opinion some oculists formerly found it convenient to support. 

Guthrie, Lectures of the Operative Surgery of the Eye, 1830. 
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THE PUZZLE OF 

RETROLENTAL FIBROPLASIA 

Three important and highly significant 
papers on the fascinating though tragic prob- 
lem of retrolental fibroplasia are to be found 
in this issue of the JourNAL. The one by 
T. S. Szewezyk is an elaboration of his pre- 
liminary report published in the December, 
1951, issue of the JourRNAL, and establishes, 
with some pertinent evidence, his thesis that 
anoxia plays a major role in the production 
of this mysterious disease. 

The second, by T. H. Ingalls, C. G. 
Tedeschi, and M. M. Helpern, presents con- 


clusive evidence that anoxia in the pregnant 
mouse is capable of producing congenital 
malformations of the eye of the offspring. 
Among these changes are those affecting the 
retina, such as retinal folding, coloboma 
and eversion of the retina, absence of the 
anterior chamber, and proliferation of vaso- 
formative tissue. 

They point out that similar defects in the 
offspring arise as well from other forms of 
trauma to the pregnant mother, such as 
radiation with X rays, metabolic injuries, or 
vitamin-deficient diets. 

From their study of experimental teratol- 
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ogy, they conclude that “unrelated agents 
acting during pregnancy may give rise to 
the same type of disorder and that the re- 
sulting anomaly is expectedly a function of 
the stage of development at which the agent 
is active.” 

Yet the fact that, by experimentally sub- 
jecting the pregnant mouse to anoxia, they 
have succeeded in producing in the offspring 
defects of the retina, particularly the pro- 
liferation of vasoformative tissue, supports 
Szewczyk’s thesis most aptly. 

On the other hand, the third paper by 
Hugh Ryan, supporting the work of Kate 
Campbell (M. J. Australia, 11:2, 48, 1951), 
advances the idea that retrolental fibroplasia 
is due to the toxic effect of oxygen and that 
this disease develops as the result of “the 
stimulation of mitoses and overgrowth of 
connective tissue, increase of vascularity, and 
increased growth rate of the inner layer of 
the optic cup leading to further detachment,” 
by excessive oxygen treatment. The evidence 
for this theory that Ryan presents is not so 
substantial as that given by the other authors, 
yet there is enough of it to cast some doubt 
which will need to be resolved by future 
carefully controlled studies. 

The disease entity known as retrolental 
fibroplasia is firmly established since Theo- 
dore L. Terry first drew attention to it in 
1942. We know now that it is definitely a 
disease of prematurity, predominantly in in- 
fants whose birth weight is three pounds or 
less and of the gestational age of six to seven 
months. 

It is primarily a disease of the retina and 
vitreous, coming on four to six weeks after 
birth, at which time dilatation of the retinal 
vessels is first observed, followed by ret- 
inal and vitreous hemorrhages, exudate, 
retinal separation, neovascularization, and a 
cyclitic membrane leading to fibrous organi- 
zation of fused retina behind the lens. 

The incidence varies greatly in different 
parts of this country and the world but is 
apparently rising. The etiologic agent is 
entirely unknown, although much specula- 


tion on this score has arisen, and optimistic 
reports have been published, only to be dis- 
carded with disappointing time. No effective 
therapeutic agent is known, and experience 
with ACTH and cortisone, at first promising, 
has probably now been shown to be ineffec- 
tive and quite dangerous to life. 

There are three clinical stages of the 
disease (Owens and Owens): 

Stage I. The stage of change in the retinal 
vessels (marked dilatation of the veins and 
tortuosity of the arteries). 

Stage II. Involvement of the retina 
(clouding or graying of the retina, usually 
in the periphery near the ora serrata, and 
eventually leading to separation and scat- 
tered retinal hemorrhages). 

Stage III. Involvement of the vitreous, 
cyclitic membrane formation, and fibrous 
tissue development. 

Pathologically, however, the earliest le- 
sions so far observed microscopically by 
W. C. Owens and Jonas Friedenwald (Tr. 
Am. Ophth. Soc., 1951, in press) is found 
in the nerve-fiber layer of the retina. 

Here are seen patches or areas of pro- 
liferating endothelium, surrounded by an in- 
crease in the number of glial cells. Then 
areas of edema and small hemorrhages in the 
retina are observed. The next change is that 
of a rupture of the internal limiting mem- 
brane with proliferation of the endothelial 
cells into budding new vessels along the 
inner layer of the retina and into the vitre- 
ous. Eventually, this tissue, increasing in 
density and quantity, becomes part of the 
loops of the elevated retina which coalesce 
to form the fibrous disorganized mass of 
tissue of the end-stage. 

It is known that Stage I and early Stage 
II are capable of spontaneous reversal. 
W. C. Owens mentions that “approximately 
60 percent of the cases showing early mani- 
festation of the disease will show no serious 
residual in the form of partial or complete 
retrolental membranes without any type of 
treatment.” That is why the evaluation of 
effective treatment is so difficult. Stage II 
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(late) and Stage III are irreversible. 

So much and no more do we know. Every- 
thing else is purely speculative, yet we have 
come a long way in the last 10 years in the 
understanding of this affliction so terrible to 
our new-born infants and so shattering to 
the young parents of every economic group. 

The theory of anoxia as the etiologic fac- 
tor is most appealing and, in spite of Ryan 
and Campbell, quite logical. C. J. Rudolph 
(J. Indiana State M. A., 44:1161, 1951), in 
discussing retrolental fibroplasia and anoxia, 
enumerates some factors that predispose to 
an anoxia in the premature infant, as fol- 
lows : 

“1. Premature disruption of the maternal 
circulation from any cause. 

“2. Inability of the fetal circulatory sys- 
tem to carry on normally its physiologic 
functions because of immature development. 

“3. Anemia of prematurity which is more 
severe than in full-term infants. 

“4. Incomplete saturation of existing 
hemoglobin from immaturely developed 
lungs and respiratory controls. 

“5. Anoxia due to pressure on the soft, 
malleable head against the pelvic floor during 
the second stage of labor. 

“6. Anoxia of the premature due to over- 
sedation and deep anesthesia. 

“7. Knee-chest position of babies sleeping 
on their faces on the mattress. 

“8. Frequency of the disease in premature 
twins where maternal circulation is divided 
between two fetuses. 

“9. Bilateral involvement, suggesting a 
systemic rather than a local involvement of 
the eyes only. 

“10. Vaginal bleeding in 30 to 35 percent 
of mothers giving birth to children develop- 
ing retrolental fibroplasia (Reese). 

“11. Bassinets do not encourage the cir- 
culation of air. 

“12. Warm temperatures in the nurseries 
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accelerate the body metabolism and, even 
though the oxygen ratio of the environ- 
mental air be increased, this may not be 
sufficient to meet the requirements. 

“13. No tissues in the body require as 
much oxygen as do the nervous system and 
retina. 

“14. With anoxia there is a measurable 
increase in the size of the vessels, varying 
between 10 and 20 percent, which is more 
marked in the veins (R. A. McFarland, et 
al.: Arch. Ophth., 26 :886, 1941).” 

These are potent arguments to which 
could be added the frequency of the presence 
of severe upper respiratory infections in 
some of the affected prematures. 

T. H. Ingalls in a most illuminating paper, 
“The study of congenital anomalies by the 
epidemiologic method” (New England J. 
Med., 243 :67, 1950), points out that congen- 
ital malformations are now known to be 
either inherited or acquired during preg- 
nancy as the result of maternal disease, and, 
like other disease, prenatal conditions may be 
explored through case study, group study 
(epidemiology), and experimentation. 

Anoxia is postulated as an important cause 
of maldevelopments such as mongolism, 
cyclopean or anencephalic monsters, and 
others. Among his conclusions, Ingalls says 
“retrolental fibroplasia is interpreted as a 
stage-specific ocular defect of the prema- 
turely born fetus. The problem, which is of 
epidemiologic as well as ophthalmologic, 
pediatric, and obstetric concern, should be 
attacked simultaneously by cooperating 
groups of workers. It is as ripe for solution 
as congenital cataract was in 1940.” 

The solution of this puzzle seems indeed 
to be ripening and there is cause for opti- 
mism both in the prevention and early treat- 
ment of this dread condition. 


Derrick Vail. 
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One of the best known figures of Ameri- 
can ophthalmology passed from the scene 
when Walter Brackett Lancaster died sud- 
denly in Boston on December 9, 1951. 

He was born on May 11, 1863, at Newton, 
Massachusetts, the son of Charles Bartlett 
Lancaster and Mary Elizabeth Brackett. 
Both his father and mother traced their 
ancestry back to the Mayflower pilgrims. He 
graduated from Harvard College magna cum 
laude in 1884, and from Harvard Medical 
School in 1889. After several years’ study in 
European clinics, he returned to Boston to 
begin general practice, but shortly thereafter 
devoted himself entirely to ophthalmology. 

He joined the staff of the Massachusetts 
Eye and Ear Infirmary in 1897 and rose to 
the rank of surgeon in 1920. Except for a 
period of enforced absence due to poor 
health, he maintained his connection with 
that institution until his death. He resigned 
from the active staff in 1926 because of the 
pressure of private practice, but thereafter 
remained as consultant. He was also oph- 
thalmic surgeon at the Boston City Hospital 
for a number of years. 

His university connections included the 
Harvard Medical School, in which he gave 
postgraduate courses for over 40 years, and 
the Dartmouth Eye Institute to which he 
was called as chief-of-staff in 1939. After 
serving in this capacity for two years, he 
resigned and returned to private practice in 
Boston. 

Dr. Lancaster was interested in many 
phases of ophthalmology and his contribu- 
tions to the literature were varied. In review- 
ing his bibliography, one finds his chief 
interest appears to have been in problems of 
illumination, physiologic optics, refraction, 
disturbances of ocular motility, aniseikonia, 
and orthoptics. He also wrote papers on 
surgery, chiefly of the extraocular muscles. 
One of his most important contributions was 
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his work on the standard nomenclature of 
ocular disease and the proper terminology in 
ocular motility. Just before his death, he 
completed a book on refraction and motility, 
which will be published shortly. 


Walter Brackett Lancaster 


He was a regular attendant at meetings 
and took an active part in discussion of the 
papers. These discussions were characterized 
by fairness in dealing with conclusions he 
did not agree with and by a simplicity of 
expression in bringing out the main points of 
any paper. 

One of Dr. Lancaster’s primary interests 
was in postgraduate education. Early in his 
career he began giving courses on physio- 
logic optics at Harvard Medical School. He 
was one of the original members of the 
American Board of Ophthalmology, which 
was founded in 1916, the first certifying 
specialty board in the country. He served on 
this board for many years and, after his 
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term of office finally came to a close, he 
continued as a consultant up to the time of 
his death. 

At the conclusion of World War II he 
foresaw the great need for providing a 
course in the basic sciences for those medical 
officers returning from the Armed Forces 
who could not be accommodated in the regu- 
lar university courses. Along with Dr. Judd 
Beach and Dr. Theodore Terry, he formed 
the Ophthalmological Study Council which 
has functioned ever since with signal success 
in providing opportunities to many young 
doctors to get a grounding in basic ophthal- 
mology. This course is now known as “The 
Lancaster Course” and stands as a fitting 
tribute to the ingenuity of a man who, at the 
age of 83 years, saw a great educational need 
and took steps to remedy it. 

Not content with this, he then started, in 
1948, a summer course for orthoptic tech- 
nicians wherein a number of young women 
received didactic training in Boston for 10 
weeks and were then assigned to various 
offices and clinics throughout the country for 
practical work. 

Most of his life he was embarrassed by 
poor health. He graduated from medical 
school two years late because of it. In 1901, 
he had to retire from practice for about nine 
years, until finally the removal of a chronic 
adherent appendix improved him. During 
the last 10 years of his life he was a sufferer 
from angina which necessitated the use of 
nitroglycerin tablets at frequent intervals. 
And yet he carried on right up to the end, 
never complaining, and often joking about 
his infirmities. 

Most of the honors that ophthalmology 
has to offer were conferred on him during 
his lifetime. He was a member of all the best 
known societies, being elected chairman of 
the A.M.A. Section, president of the Ameri- 
can Ophthalmological Society, and of the 
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American Academy of Ophthalmology and 
Otolaryngology. In 1939 he received an 
honory degree of Doctor of Science from 
Dartmouth. He was the recipient of the 
Howe Medal in 1941 and the Dana Medal in 
1943. In May, 1943, the AMERICAN JOURNAL 
oF OPHTHALMOLOGY published the Lancas- 
ter Testimonial issue, comprising a number 
of contributions by former students and 
colleagues. 

Walter Lancaster’s life spanned an impor- 
tant part of American history. At his birth, 
Grant was besieging Vicksburg. When he 
died, the Korean episode of the struggle 
against world communism had become a 
stalemate. Between came two world wars, in 
one of which he served with distinction. 

In the field of ophthalmology he witnessed 
stupendous changes. The year he entered 
medical school, Koller demonstrated the prac- 
tical value of cocaine as a corneal analgesic. 
The following year von Hipple performed 
the first successful corneal graft in animal 
eyes. Shortly thereafter Credé introduced 
his silver-nitrate prophylaxis for gonorrheal 
ophthalmia of the newborn. 

Other important developments included 
new concepts in ocular pathology, physiology, 
and surgery, the use of miotics in the treat- 
ment of glaucoma, X-ray localization of 
intraocular foreign bodies, instrumental 
tonometry, biomicroscopy of the living eye, 
fundus photography, the antibiotics in the 
control disease, and finally the discovery of 
cortisone and corticotropin. 

It was a long life and an interesting one. 
Walter Lancaster absorbed much wisdom 
and developed a calm philosophy which was 
to stand him in good stead in times of illness 
and sorrow. His influence as an educator 
was great. He will be sorely missed by a 
host of devoted colleagues. 


Edwin B. Dunphy. 


4 

* 

a 

ig 

the Ag 

B 

j 

1 

| 
| 

; 


OBITUARY 


WALTER B. LANCASTER, M.D. 
Bibliography 


The local anesthetics used in the eyes. 

Medical and Surgical Reports, Boston City Hos- 
pital, 9:170-183, 1898. 

Three cases of acute retrobulbar optic neuritis 
probably rheumatic. 

Boston City Hospital Annual Report, 1900. 

The radical treatment of lacrimal diseases. 

Boston M. & Sc. J., 149:34-37 (Jan. 10) 1901. 

The sterilization and care of instruments. 

Arch. Ophth., 30 :394-404, 1901. 

A suggestion for improving the training of 
ophthalmologists. 

Boston M. & Sc. J., 168 :576-578 (April 17) 1913. 

On so-called binasal hemianopsia in brain tumor. 

Boston M. & Sc. J., 168 :878-882 (June 12) 1913. 

Physiologic optics the basis for teaching clinical 
ophthalmology. 

J.A.M.A., 61 :1090-1092 (Sept. 27) 1913. 

Eye strain and ocular discomfort from faulty 
illumination. 

Ann. Ophth., 23 :250-266 (April) 1914. 

The injurious effects of light on the eyes. 

New York M. J., 100:416-421 (Aug. 29) 1914. 
with Williams, E. R. 

New light on the theory of accommodation, with 
practical applications. 

Ophthalmoscope, Lond., 13 :112-118, 1915. 

Stronger eye magnets. 

Tr. Am. Ophth. Soc., 14:168-183, 1915-16. 

Subjective tests for astigmatism, especially astig- 
matic charts. 

Tr. Am. Acad. Ophth., (20th annual meeting), 
1916, pp. 167-190. 

A case of botulism. 

Tr. Am. Ophth. Soc., 14 :648-660, 1915-16. 

The preparation of the patient for operation. 

Tr. Sect. Ophth. A.M.A. (67th annual session) 
1916, pp. 265-297. 
also in J.A.M.A., 67 :253-258 (July 22) 1916. 

A satisfactory operation for muscle shortening or 
advancement. 

Am. J. Ophth., 1:161-168 (Mar.) 1918. 

Research work on the problems of aviation. 

Tr. Coll. Physicians & Surgeons, 1919, pp. 186-194, 

Research work in ophthalmology at the medical 

~ research laboratory of the Air Service Division 
of the Surgeon General's Office and its bearing 
on the teaching of ophthalmology in America. 

Tr. Am. Ophth. Soc., 17 :186-194, 1919. 

The operative treatment of ptosis. 

Tr. Am. Acad. Ophth. (24th annual meeting) 1919, 
pp. 235-263. 
with Burnett, F. L., and Gaus, L. H. 

Mercurochrome—220; A clinical and laboratory 
report on its use in ophthalmology. 


Tr. Sect. Ophth. A.M.A. (7lst annual session) 
1920, pp. 61-74. 
also in J.A.M.A., 75 :721-724 (Sept. 11) 1920. 

Argyrol. 

Tr. Am. Ophth. Soc., 18 :151-162, 1920. 
also in Boston M. & Sc. J., 183 :565-568 (Nov. 
11) 1920. 

An examination of the eye magnets in most com- 
mon use, with a description of new models for 
use with dry cells. 

Tr. Am. Acad. Ophth. (26th annual meeting), 
1921, pp. 186-195. 

Three cases of asthenopia treated by psycho- 
therapy. 

Tr. Am. Acad. Ophth. (27th annual meeting), 
1922, pp. 191-197. 

The “all-or-nothing” principle of nerve conduc- 
tion and muscle contraction—applied to the eye. 

Tr. Sect. Ophth. A.M.A. (74th annual session), 
1923, pp. 107-124. 

President's address. 

Tr. Am. Acad. Ophth. (29th annual meeting), 
1924, pp. 4-8. 

Certain anatomical and physiological considera- 
tions bearing on heterophoria. 

South. M. J., 16:38-42, 1923. 

Headache—ophthalmologic aspects. 

Ann. Otol. & Rhinol., 34:706-714, 1925-26. 

Infiltration anesthesia and nerve blocking in 
ophthalmic surgery. 

Tr. Am. Acad. Ophth. (30th annual meeting), 
1925, pp. 210-229. 


The fusion faculty and some of its anomalies. 

Am. J. Ophth., 9 :247-252 (Apr.) 1926. 

The fusion faculty and some of its anomalies. 
Paper read before the Chicago Ophthalmologi- 
cal Society, Oct. 19, 1925. 

Am. J. Ophth., 9 :291-293 (Apr.) 1926. 

An analysis of the marks obtained in the different 
subjects by the candidates for the certificate of 
the American Board for Ophthalmic Examina- 
tions. 

Tr. Am. Ophth. Soc., 24:305-319, 1926. 

Epiphora of unusual character. 

Am. J. Ophth., 10:336-337 (May) 1927. 

Fundus changes in arteriosclerosis and nephritis 
and their significance. 

Boston M. & Sc. J., 197 71346-1350 (Jan. 19) 1928. 
also read before the Pacific Coast Oto-Ophth. 
Soc., June 1927. 

The Ames spectacle device for the treatment of 
cyclophoria with a report of a successful case. 

Arch. Ophth., 57 :332-338, 1928. 


The optometry problem. 
J.A.M.A., 91:1847-1848 (Dec. 15) 1928. 


429 
f 
8 
> 
: 
| 


430 


also in Tr. Sect. Ophth. A.M.A. (79th annual 
session), 1928, pp. 97-101. 

The cataract operation. 

Surg., Gynec. & Obst., 52:452-461 (Feb.) 1931. 

Operation to shorten a rectus muscle with buried 
sutures. 

Am. J. Ophth., 14 :483-488 (June) 1931. 

The ophthalmologist and the lighting problems of 
his patients. 

Arch. Ophth., 8:1-8 (July) 1932. 

Ocular symptoms of faulty illumination. 

Am. J. Ophth., 15:783-788 (Sept.) 1932. 

Astigmatic charts vs. crossed cylinders, results in 
one hundred office cases. 

Tr. Am. Acad. Ophth. (37th annual meeting), 
1932, pp. 226-239. 

The standard classified nomenclature of disease— 
illustrated by the classification of heterophoria 
and heterotropia. 

Tr. Am. Ophth. Soc., 30 :285-297, 1932. 

Stigmatoscopy. 

Tr. Am. Ophth. Soc., 32 :130-142, 1934. 

Educational standards of ophthalmology that 
must be met at this time. 

Arch. Ophth. 17 :399-407 (Mar.) 1937. 


Lighting standards. 
Am. J. Ophth., 20:1221-1231 (Dec.) 1937. 


Physiology of disturbances of ocular motility. 
Arch. Ophth., 17 :399-407 (Mar.) 1937. 


Illumination levels and eye comfort conditions. 


Tr. Illum. Engin. Soc., 33 :964-977 (Dec.) 1938. 
also in Sight-Saving Rev., 8:163-173 (Sept.) 
1938. 


The technique of extraction of intraocular foreign 
bodies. 
Am. J. Surg., 42:14-24 (Oct.) 1938. 


Aniseikonia. 
Arch. Ophth., 20:907-912 (Dec.) 1938. 


Report of American Committee on optics and 
visual physiology. 

J.AM.A., 113 :1413-1414 (Oct. 7) 1939. 

Detecting, measuring, plotting and interpreting 
ocular deviations. 

Arch. Ophth., 22 :867-880 (Nov.) 1939. 
also in Tr. Sect. Ophth. A-M.A. (90th annual 
session), 1939, pp. 78-94. 


American Board of Ophthalmology. 

Am. J. Ophth., 23 :651-656 (June) 1940. 
with Ames, A., Jr. 

Alfred Bielschowsky, 1871-1940. 

Arch. Ophth., 23 :1354-1365 (June) 1940. 


Fifty years’ study and experience in ocular 
motility. 

Part I: Am. J. Ophth., 24 :485-496 (May) 1941. 

Part II: Am. J. Ophth., 24:619-624 (June) 1941 

Part III: Am. J. Ophth., 24:741-748 (July) 1941. 
also in Tr. Pacific Coast Oto. & Ophth. Soc., 
25 :21-59, 1940. 


Nature, scope and significance of aniseikonia. 


OBITUARY 


Arch. Ophth., 28 :767-779 (Nov.) 1942. 
also in Tr. Sect. Ophth. A.M.A., 1942, pp. 108- 
122. 

A reply to criticisms of aniseikonia. 

Tr. Am. Ophth. Soc., 40:1-36, 1942. 
also in Am. J. Ophth., 26 :943-960 (Sept.) 1943. 

Terminology in ocular motility and allied subjects. 

Am. J. Ophth., 26 :122-132 (May) 1943.: 

The story of asthenopia; important part played 
by Philadelphia. 

What of the present and the future? (de 
Schweinitz lecture). 

Arch. Ophth., 30 :167-178 (Aug.) 1943. 

W. Holbrook Lowell, M.D., 1875-1943. 

Arch. Ophth., 29 :849 (May) 1943. 


Eikonometer and comparator. 
Arch. Ophth., 30 :278-279 (Aug.) 1943. 


Duties and training of an orthoptic technician. 
Am. J. Ophth., 27:515-519 (May) 1944. 


Present status of eye exercises for improvement 
of visual function. 

Arch. Ophth., 32:167-172 (Sept.) 1944; 
also Tr. Am. Acad. Ophth. (1943), 48 :413-424 
(July-Aug.) 1944. 

Eye exercises—Do they do any good? Do they do 
harm? Their limitations. 

Sight-Saving Rev., 14:139-150, 1944. 

Dr. Allen Greenwood. 

Tr. Am. Ophth. Soc., 41 :17-21, 1944. 


What is orthoptics 
J.A.M.A., 130:407-411 (Feb. 16) 1946. 


Theodore Lasater Terry (1899-1946). 
Am. J. Ophth., 30 :498-501 (April) 1947. 
with Lancaster, J. E. 
Orthoptics; (Council on Physical Medicine). 
J.A.M.A., 133:1211-1215 (Apr. 19) 1947. 


Some secondary subjective effects produced by 
prisms. 
Tr. Am. Ophth. Soc., 66 :262-283, 1948. 


Red-green test. 
Tr. Am. Acad. Ophth., 54:367-368 (Mar.-Apr.) 
1950. 


Crossed eyes in children. 
Am. J. Nursing, 50:535-537 (Sept.) 1950. 


with Foote, F. M. 

The battle against blindness. 

J.AM.A., 145 :26-30 (Jan. 6) 1951. 

Address delivered on May 17, 1950, before the 
newly formed section of ophthalmology and 
otolaryngology. (Massachusetts Medical So- 
ciety). 

New England J. Med., 245:270-274 (Aug. 16) 
1951. 

Surgical treatment of ocular deviations as an 


important factor in orthoptics. 
Am. Orthoptic J., 1:3-14 (Sept.-Oct.) 1951. 


2-2 
a 
5 
1 
4 
| a 
| 
| 
: 
4 | 
i 


CORRESPONDENCE 431 


Book CHAPTERS 


Operations on the ocular muscles. 

Chapter LXVIII in The Eye and Its Diseases 
edited by Conrad Berens. Philadelphia, Saunders, 
1949, pp. 963-981. 

Light and lighting. 

Chapter X in The Eye and Its Diseases edited by 
Conrad Berens. Philadelphia, Saunders, 1949, pp. 
81-90. 

The following chapters all appeared in Strabis- 
mus Ophthalmic Symposium (1), edited by 
James H. Allen, M.D., St. Louis. Mosby, 1950. 

Terminology, with extended comments on the posi- 
tion of rest and on fixation. 
Chapter VIII, pp. 159-178. 
159-178. 

Measurements of deviations. 
Chapter XIV, pp. 291-298. 

Factors underestimated, features overemphasized, 
and comments on classification. 
Chapter XXV, pp. 423-441. 


Books 
Refraction and Motility. (To be released by Thomas 
in 1952.) 


CORRESPONDENCE 


RETROLENTAL FIBROPLASIA 


Editor, 
American Journal of Ophthalmology : 

I am writing in regard to the first article 
in the December, 1951, AMERICAN JOURNAL 
of OPHTHALMOLOGY on retrolental fibro- 
plasia. 

When we are dealing with an unknown 
quantity our minds should be kept open. 
Often positive statements may prevent real 
solution. The first statement in the above- 
mentioned article is a direct statement with- 
out qualification, that discovery has been 
made that retrolental fibroplasia was directly 
related to oxygen environment. 

We have an excellent premature station 
here at Children’s Hospital in Chattanooga, 
Tenn. We have complete Isolet service with 
oxygen for all babies. Oxygen is used con- 
tinuously until the child is ready to go to the 
graduate nursery for discharge (weight five 
pounds). Many of our babies stay in oxygen 
for 60 to 90 days. 

In spite of this we have had eight cases 
of retrolental fibroplasia this past year. 

The eyeground checks have not been 


universal but those made have failed to 
show any eyeground changes up to the time 
of discharge either in or out of oxygen. 

I am writing this not to raise an issue, but 
to voice a note of caution. Observations 
must be carried on in larger series, and must 
be confirmed by other investigators before 
final conclusions can be drawn. 

We must remember that writings accepted 
by the JoURNAL carry weight with those who 
read them. 

(Signed) H. D. Long, 
Chattanooga, Tennessee. 


STANDARDIZATION OF TERMINOLOGY 


Editor, 
American Journal of Ophthalmology : 

I should like to call the attention of your 
contributors and readers to an inconsistency 
in ophthalmological orthography and to plead 
for a standardization of terminology. 

Phacoerysis, the technique known also as 
Barraquer’s method after the originator of 
the procedure in cataract surgery, appears 
in English in four forms among the 79 refer- 
ences listed in the Index Catalogue of the 
Surgeon General’s Office (facoerisis, pha- 
coerisis, phacoérisis, phakoerisis’) ; in three 
forms in two standard medical dictionaries 
(phacoerysis? phacoerisis, and phakoerisis*) ; 
in two forms in an index of the AMERICAN 
JourNAL OF OPHTHALMOLOGY (phacoéresis 
and phacoérisis*) ; and in additional form in 
periodical literature (facoeresis®). 

The name of the instrument entertains 
the same pattern of variation: erysiphake,® 
erisophake," erisifaco,’ erisiphaque,’ erisi- 
phake,”® eresiphake,"* and erisophac.”* 

In his original article Barraquer gave the 
derivation of the instrument as Greek, from 
Epuetg, a drawing (or sucking) out, and 
¢ax6¢, lentil (whence lens), and of the oper- 
ation from the same words in inverted 
order.** 

Following customary American transcrip- 
tion of Greek, the words should properly 
appear in our texts as phacoerysis and 
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erysiphake respectively. Although purist 
preference nominates these spellings, recent 
usage seems to favor phacoerisis and 
erisophake. In any event, the present system 
of numerous variants for a 35-year-old pro- 
cedure should be abandoned and uniform 
spelling should be adopted. 

(Signed) (Mrs.) Thelma Charen, 

Subject Header, Current List of Medical 
Literature, Army Medical Library, Wash- 
ington, D.C. 
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TuMors oF THE Eye. By Algernon B. Reese. 
New York, Paul B. Hoeber, Inc., 1951. 
Cloth binding, 560 pages, 511 illustrations, 
122 in full color, bibliographies, index. 
Price : $20.00. 


“It is better not to treat anyone afflicted 
with occult cancers, for if one treats them, 
they rapidly die; if one does not treat them, 
life is prolonged.” 

Hippocrates, Aphorisms, 16:38 
(Littre, 4:573, 1844.) 


This is one of the most important books 
on a special subject in ophthalmology that 
has appeared in more than several decades. 
The years of experience of its author in the 
clinic and in the pathologic laboratory, the 
meticulous care of his study reflected on 
every page, his scientific integrity, and his 
lucid style assure an accuracy of text that 
will be difficult to equal and impossible to 
surpass. His choice of beautiful and clear 
illustrations has been exceedingly apt, and 
their reproduction is the highest achievement 
of the bookmaker’s art. We are most grateful 
to author and publisher for this superb tool. 

Although ophthalmic literature has been 
extraordinarily rich in articles on neoplasms 
of the eye and orbit, there have been very 
few books devoted to this important subject. 
In 1868, our own Hermann Knapp published 
a book on “Die Intraocularen Geschwiilste” 
(Karlsruhe) which created wide interest. In 
1886, the Portuguese, da Gama Pinto, pub- 
lished a monograph, “Uber Intraocularen 
Tiimoren” (Wiesbaden). 

An important step forward was the 
appearance in 1901 and 1904 of the first 
scientific work, Pierre Lagrange’s “Traité 
des Tumeurs de l’Oeil” (Paris) in two 
volumes. In 1926, Victor Morax issued his 
“Cancer de l’Appareil Visuel” (G. Doin), 
a volume of 495 pages and four color plates 
of photographs beautifully reproduced. 
Morax’s contribution included not only his 
own important observations but a complete 
review of the literature since the publication 
of Lagrange’s work. Twenty-five years later 
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appears Reese’s book and, about the same 
time, Guy Offret’s work of 542 pages, “Les 
Tumeurs Primitives de |’Orbite” (Masson) 
which will be reviewed later in these pages. 

Dr. Reese, who is clinical professor of 
ophthalmology, College of Physicians and 
Surgeons, Columbia University; attending 
ophthalmologist and pathologist, Institute 
of Ophthalmology, Presbyterian Hospital, 
New York; and ophthalmologist to the 
Memorial Center for Cancer and Allied 
Diseases, New York, receive the Howe 
Medal of the American Ophthalmological 
Society in 1950. The citation read in part 
“your continued interest and investigations 
in pathological lesions of the eye have en- 
riched the knowledge of ophthalmology.” 

In the years of his professional life, Dr. 
Reese has been especially interested in ocular 
tumors, and his 22 years of close association 
with the great Memorial Center for Cancer 
and Allied Diseases, New York, have assured 
him of an extraordinary wealth of material 
for clinical and pathologic studies. Thus he 
is particularly well endowed for the gather- 
ing and presentation of the harvest of these 
years of endeavor. 

There are 17 chapters in his book. They 
cover the subjects of epithelial tumors of the 
lids, conjunctiva, cornea, and uvea; reti- 
noblastoma ; glioma ; meningioma ; tumors of 
the peripheral nerves; pigmented tumors; 
angiomatous tumors ; leiomyoma ; tumors of 
connective-tissue origin ; of bone and lymph 
tissue; mixed tumors; glandular tumors, 
dermoid cysts, metastatic tumors, and neo- 
plasms of the orbit. Nothing is omitted. 

Each chapter includes Dr. Reese’s own 
accurate observations as well as those of 
other significant authors and clearly de- 
scribes the diagnosis and, in proper detail, 
the steps in the treatment that are most suit- 
able and satisfactory. The descriptions of 
surgery reflect Dr. Reese’s fine skill and 
judgment. 

The chapters on “Retinoblastoma” and on 
“Pigmented tumors” are particularly note- 
worthy for they include the subjects of the 
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greatest interests of the author and in which 
he has made his most original and important 
contributions. His technique of radiation 
treatment of retinoblastoma and an analysis 
of the results obtained thereby are adequately 
described. The discussion of pigmented 
tumors is a most satisfactory guide to the 
clinician in charting his course through a 
treacherous sea. 

Paul B. Hoeber, Inc., the medical book 
department of Harper and Brothers, New 
York, in publishing ‘this work has used a 
fine quality of enameled paper that superbly 
brings out the details of the illustrations. 
The print is sharp and clear and recalls the 
beautiful pages of Berliner’s Biomicroscopy 
of the Eye for which these publishers re- 
ceived a first prize (publishers’) in 1943. 

One can no longer subscribe to the apho- 
rism of Hippocrates quoted as an introduc- 
tion to this review. 


Derrick Vail. 


PuHase Microscopy: PRINCIPALS AND AP- 
PLICATIONS. By Alva H. Bennett, Harold 
Osterberg, Helen Jupnik, and Oscar W. 
Richards. New York, John Wiley & Sons, 
Inc., 1951. 320 pages, profusely illustrated, 
bibliography, and index. Price: $7.50. 

In the now familiar coated lens the re- 
flected rays from the magnesium floride film 
and from the lens surface nullify each other 
and so abolish surface reflections. Phase 
microscopy on the other hand aims to pro- 
mote contrast so that details of a transparent 
specimen may be observable which are 
almost invisible in the ordinary microscope. 
The essential elements are a phase or diffrac- 
tion plate in the objective and a specialized 
condenser diaphragm. 

If the latter is a clear annular opening, an 
annular ring corresponding to its image is 
left uncoated in the phase plate. All the 
direct light must pass through this ring; 
other light diffracted by the structure of the 
specimen passes through the remainder of 
the phase plate, which thus can introduce 
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phase and intensity differences between the 
specimen and its surround. 

Phase differences are created by evaporat- 
ing on a plane glass plate a dielectric material 
like magnesium fluoride to the required thick- 
ness; absorption is introduced by subse- 
quent deposit of a metallic film, usually 
Inconel. In this process the application of 
masks assures the pattern required. 

With present-day phase microscopes, a 
specimen can be rendered visible when the 
optical path difference between it and its 
surround is well below a | :100 wave length. 
The phase microscope renders possible also 
a fairly precise determination of the refrac- 
tive index of the specimen provided its 
surround approximates the same index. Ajo, 
in 1947, reported the findings by this method 
of the refractive index of the retina. 

With the phase microscope, the vitreous 
is seen composed of fibers, cells, and media 
of different optical densities. Studies on the 
fresh cornea show that a mounting isosmotic 
for the epithelium is not correct for the 
stroma. The corneal tissue soon degenerates 
under observation and then reveals nerve 
cells and fibers. 

The utilization of phase differences in 
microscopy, a dream of Abbe’s, was realized 
by Zernike in 1935, and a suitable instru- 
ment was produced by the Zeiss works in 
1941. In the decade since, the authors, all 
from the staff of the Research Laboratory, 
American Optical Company, have elaborated 
with typical American vigor the possibilities 
of phase microscopy; produced a range of 
diffraction plates suitable for all types of 
specimens ; and have had their refinements 
incorporated in the American instruments. 

Phase microscopy is here to stay and the 
present text, which covers every phase of the 

subject, is worthy of the definitive place of 
this method in clinical study and modern 
research. 

James E. Lebensohn. 
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Spectric Dystexta (Congenital Word- 
Blindness). By Bertil Hallgren. (Trans- 
lated into English by Erica Odelberg.) 
Copenhagen, Ejnar Munksgaard, 1950. 
Price: Not listed. 

The danger of accepting or implying that 
dyslexia is hereditary without proper evi- 
dence should be challenged, and it is mainly 
about the author’s conclusions on this point 
that this review centers. In order to get a 
careful review from several different ap- 
proaches, I asked Dr. Beverly Cox, psy- 
chologist, Dyslexia Memorial Institute at 
Northwestern University, Dr. A. R. Gilli- 
land, professor of psychology, Northwestern 
University, Prof. Alfred Schmieding, dean, 
Concordia Teachers College, and Dr. Frank 
M. Lorimer, psychiatrist, Dyslexia Memorial 
Institute, to collaborate. 

Hallgren’s monograph is a careful statis- 
tical and theoretical study of 276 cases of 
“specific dyslexia.” Including the siblings 
and parents, a total of 706 persons were 
incorporated in the investigation. 

In addition to the 276 cases, the author 
reviews carefully over 200 studies of 
dyslexia and related problems, which makes 
the monograph an excellent source of ref- 
erence material. 

In general, the findings of the study are 
quite similar to those found by other investi- 
gators. Hallgren’s conclusions, however, are 
not. One gains the impression that Hallgren 
had a preconceived idea and has attempted to 
prove it. To illustrate his logic, I quote: 
“The fact that specific dyslexia can be shown 
to be hereditary in the overwhelming major- 
ity of families in which the patient has some 
nervous disorder is a strong argument a 
posteriori against the hypothesis that specific 
dyslexia is secondary to the nervous dis- 
orders in these cases.” 

Discussing physical illnesses, Hallgren 
states; “I consider that such illnesses only 
affect the child’s reading ability that would 
cause him to be away from school during 
the first two years.” This could hardly be 
considered adequate criteria for physical ill- 
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nesses, for in our experiences we have seen 
great influences in such ailments as glandu- 
lar imbalances and malnutrition, which 
would not necessarily mean that the child 
would miss school. 

With reference to cerebral disorders the 
author has held to a rather fixed neurologic 
type of examination. In ruling out emotional 
disturbances as being of importance, he 
assumes, in his conclusions, that the inci- 
dence of emotional disturbances in children 
with reading problems is no higher than in the 
normal population, yet Hallgren admits, and 
his statistics demonstrate, that in his cases, 
emotional disturbances were extremely com- 
mon. 

Some of the literature dealing with associ- 
ation between reading difficulties and visual 
defects is discussed. Among other conditions, 
Hallgren calls attention to the fact that com- 
pensated muscle imbalances, such as phorias 
of high degree, do not affect interpretation 
of symbols but that effort to see binocularly 
can be said to discourage reading. It appears 
that he considers ocular disturbances of little 
essential importance in dyslexia. He states 
that in none of the cases in which glasses 
were prescribed had there been subsequently 
noted any marked improvement in reading 
and writing. He apparently failed to con- 
sider abnormalities of the eyes as only part 
of the symptom complex in retarded reading. 

Because the author found that, in 80 per- 
cent of his cases of dyslexia, one of the 
parents was also dyslexic, he concludes 
that heredity was the causal factor. On the 
surface this appears to be a valid reason for 
saying that hereditary factors are of para- 
mount importance in reading disability. Cer- 
tainly the author has proved that reading 
difficulties tend to run in families, but it 
seems pertinent to question whether the trait 
runs in the family because it is inherited or 
because the same environmental factors also 
tend to run in families. 
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Although Hallgren’s basic theory of ge- 
netically transmitted specific dyslexia is not 
accepted, there is nevertheless a possibility 
that heredity may occasionally contribute 
circumstances that predispose to dyslexia; 
and his thorough and painstaking study is, 
therefore, appreciated. Acceptance of the 
hereditary concept would be disastrous, for 
then the parents, teachers, and particularly 
the child would consider the condition hope- 
less and treatment would be doomed to 
failure. 

The causal factors may be central or 
peripheral, or both, and under abnormal en- 
vironmental and functional changes appear 
as a syndrome, with many ramifications ex- 
tending into the emotions, health, and edu- 
cation of the child. This syndrome—dys- 
lexia—is characterized by an inability to 
learn to read properly, even though the indi- 
vidual may have normal or superior intelli- 
gence. 

In all of these perplexing problems, with 
few exceptions, it can, fortunately, be dem- 
onstrated that dyslexia does yield to treat- 
ment, but successful treatment takes the best 
that medicine, psychiatry, psychology, and 
education have to offer. 

George E. Park. 


Cancer as I See It. By Henry W. Abel- 
mann, M.D. New York, Philosophical Li- 
brary, 1951. 95 pages and index. Price: 
$2.75. 

Carcinoma, sarcoma, pernicious anemia, 
leukemia, Paget’s disease, rodent ulcer, 
Hodgkin’s disease, mycosis fungoides, and 
certain granulomas are all linked together in 
the mind of the author as manifestations of 
cancer and are believed by him to be caused 
by a mold fungus. The book is a philosophical 
discussion, without sufficient factual or ex- 
perimental evidence to lend credence to the 
hypothesis presented. 

William A. Mann. 
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ABSTRACT DEPARTMENT 


Epritrep sy Dr. F. Hersert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


1. Anatomy, embryology, and comparative oph- 


2. General pathology, bacteri , immunology 

3. Vegetative physiology, bi istry, pharma- 
cology, toxicology 

4. Physiologic optics, refraction, color vision 

5. Diagnosis and therapy 

6. Ocular motility 

7. Conjunctiva, co sclera 

8. Uvea, sympathetic disease, aqueous 

9, Glaucoma and ocular tension 


10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


4 
PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 
Ogle, K. N. Optics and visual physiol- 
ogy. Review of literature for 1949 and 
1950. A.M.A. Arch. Ophth. 45 :684-703, 
June, 1951. 
This is a detailed review of the current 
literature on the subject. John C. Long. 


Parnell, R. W. Sight of undergraduates. 
Loss of visual acuity. Brit. J. Ophth. 35: 
467-472, Aug., 1951. 

Parnell states that 31 percent of under- 
graduates wear glasses and that the sight 
of students is about four times poorer 
than that of a similar age group in the 
general population. The vision of college 
students deteriorates during their four 
years at the university. Students with the 
lowest visual acuity tended to have the 
most marked decrease in vision and the 
better students to have poorer sight. (4 
tables) Orwn H. Ellis. 


Pascal, J. I. Power of the lacrimal layer 
in the corneal contact lens. A.M.A. Arch. 
Ophth., 45 :194, Feb., 1951. 

The corneal contact lens is applied to 
the eye without a solution, and there is 
only a capillary layer of tears between the 
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lens and the cornea. Previous calculations 
of the power of this lacrimal layer have 
been in error. The author gives his calcu- 
lations, and shows the power of this layer 
to be approximately —13.00 D. 

John C. Long. 


Posner, A., and Schlossman, A. Rela- 
tion of diplopia to binocular vision in con- 
comitant strabismus. A.M.A. Arch. Ophth. 
45 :615-622, June, 1951. 

Diplopia in strabismus can be explained 
on principles derived from normal physi- 
ology. Ocular dominance determines the 
fixing eye and also the degree and extent 
of suppression. If conditions are so altered 
by surgical correction that the images fall 
on areas of the retina which have not de- 
veloped the ability to suppress, diplopia 
results. Since the elements of binocular 
vision can be traced to the more general 
neurologic and psychologic phenomena 
which are associated with the gestalt con- 
cept, binocular vision may be interpreted 
as a special application of the gestalt con- 
cept. John C. Long. 


Sato, T. Summary of my various experi- 
ments upon myopia (especially upon the 
cause of near work myopia). Yokohama 
Med. Bull. 2:41-67, 1951. 
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The author examined 1,034 children 
under atropine and found a diminution in 
emmetropia and low myopia, an increase 
in hypermetropia, and no change in high 
myopia. The low, or school, myopias may 
be considered due to the tonus of the 
ciliary muscle, with a refractive lenticular 
change. As the process continues, an or- 
ganic change ensues. The author recom- 
mends a reduction in the amount of near 
work in school children, adequate use of 
spectacles, slight undercorrection of re- 
fractive errors, the use of convex lenses, 
and the use of atropine as a cycloplegic. 

Irwin E. Gaynon. 


Sloan, L. L. Measurement of visual 
acuity. A.M.A. Arch. Ophth. 45:704-725, 
June, 1951. 

The familiar nonserif letters selected to 
be approximately equal in legibility are 
still the best available type of test target 
for literate subjects. Measurement of 
aciity for screening and classification 
should be made at a distance of about 6 
meters with a brightness of 12 to 18 mil- 
lilamberts. The visual acuity of each eye 
should be determined with occlusion of 
the other eye. There is room for further 
investigation. (9 figures) 

John C. Long. 


5 
DIAGNOSIS AND THERAPY 


Anderson, O. E. E. Theoretical consid- 
erations for an artificial corneal implant. 
Brit. J. Ophth. 35 :628-630, Oct., 1951. 

A glass disc, 4 mm. in diameter, is 
sealed inside a tantalum ring. At opera- 
tion, a 4 mm.-disc is cut from the cornea 
and the remaining corneal rim split to 
allow the insertion of the tantalum flange. 
The implantation of inert transparent 
discs in opague corneas has been at- 
tempted repeatedly with greatly limited 
success, the first nearly a century ago, but 
the demonstrated tolerance of tantalum 


by the ocular tissues and the glass-to- 

metal sealing common in the electronics 

industry offer a new approach. (2 figures) 
Orwyn H. Ellis. 


de Conciliis, Nicola. The use of the mo- 
bile ocular prosthesis of Stone-Jardon. 
Arch. di ottal. 54:177-188, Sept.-Dec., 
1950. 

The Stone lateral-edge implant is de- 
scribéd and the technique of its applica- 
tion is illustrated by 8 figures. 

John J. Stern. 


Ciippers, C. A new method for the con- 
tinuous registration of the consensual 


pupillary reaction. Klin. Monatsbl. f. 


Augenh. 119 :411-417, 1951. 

This new instrument for pupillographic 
studies continuously registers the move- 
ments of the iris and was designed to 
study the correlation between photo- 
chemical processes in the retina and the 
pupillary movements. Ernst Schmerl. 


Egan, J. A. A modified cross cylinder. 
A.M.A. Arch. Ophth. 46:153-154, Aug., 
1951, 

By shifting the position of the handle 
of the Jackson cross cylinder it becomes 
possible to use the instrument in a less 
awkward manner when determining the 
axis in oblique positions. John C. Long. 


Falls, H. F., Bassett, R. C., and 
Lamberts, A. E. Ocular complications en- 
countered in intracranial arteriography. 
A.M.A. Arch. Ophth. 45 :623-626, June, 
1951. 


Eighty consecutive cases of intracranial 
angiography have been reviewed for evi- 
dence of ocular complications. The radi- 
opaque material, thorotrast or iodopy- 
racet, was injected into the common 
carotid artery. Petechial hemorrhages of 
the skin of the eyelids, of the palpebral 
and bulbar conjunctiva and of the retina 
were demonstrated. Pupillary dilatation, 
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optic neuritis, angiospasm of the retinal 
vessels and blindness were also encoun- 
tered, The cause of these complications is 
not known, but they undoubtedly result 
from vascular changes secondary to al- 
lergic, toxic or physical phenomena. 
John C. Long. 


Garcia Nocito, P. F. Ocular diseases 
and cortisone. Semana méd. 99:531-536, 
Sept. 20, 1951. 

The author describes local treatment 
with ACTH and cortisone (instillation, 
ointment, subconjunctival and retrobulbar 
injection) and summarizes his experience. 
Good results are obtained in the treat- 
ment of chemosis and corneal vasculariza- 
tion after burns, in vernal catarrh, allergic 
conjunctivitis, atropine irritation and es- 
pecially in phlyctenular keratoconjuncti- 
vitis. The drug has been beneficial in cases 
of oculofacial pemphigus. In corneal dis- 
eases, the early good results in marginal 
ulcers are often followed by relapse when 
treatment is stopped; in rosacea keratitis 
it is beneficial, but doubtful results are 
obtained in superficial keratitis, luetic 
parenchymatous keratitis and opacified 
grafts. In non-specific interstitial keratitis 
results are better. Excellent results have 
been obtained in anterior uveitis, and im- 
provement in postoperative iridocyclitis, 
and several workers have reported ex- 
cellent results in retrolental fibroplasia. 
Cortisone may be a useful adjuvant in the 
treatment of choroiditis. In glaucoma only 
cases secondary to hypertensive iritis have 
shown good results. In retinal and optic 
nerve diseases cortisone is not effective; 
in sympathetic ophthalmia reports of 
treatment are contradictory. In exophthal- 
mos, apart from a case report by Coles, 
the results are poor. (48 references) 

A. Arruga. 


Gerspacher, T. S., Fowler, H. D., Jr., 


and Rolf, D. E. New plastic surgical 
drapes. A.M.A. Arch. Ophth. 45 :673-677, 
June, 1951. 


Plastic eye drapes are made of an inert, 
nonabsorptive and nontoxic material. 
They are secured to the operative site by 
a pressure-sensitive adhesive substance 
which eliminates the need for pins and 
towel clips. The drapes are packaged 
sterile and will maintain their sterility 
indefinitely. They are prepared in four 
sizes for use in different operative sites. 

John C. Long. 


Ingman, W. Portable test-type. Brit. J. 
Ophth. 35 :631, Oct., 1951. 

The portable test-type apparatus con- 
sists of a collapsible tripod to which the 
chart and a spot light are attached. An 
added strip-light gives further illumina- 
tion. The apparatus can be carried in a 
small bag. Orwyn H. Ellis. 


Johnson, L. V. Conversion adapter. 
A.M.A. Arch. Ophth. 45:195, Feb., 1951. 

This adapter converts the focal length 
of the light beam of the Poser slitlamp 
from 75 mm. to 100 mm., and makes it 
possible to examine the lens and anterior 


vitreous with greater accuracy. 
John C. Long. 


King, J. H., Jr., and Forrest, R. L. A 
modified strabismus muscle forceps. 
A.M.A, Arch. Ophth, 46:155-156, Aug., 
1951. 


The Jameson and Prince recession for- 
ceps has been modified to provide a lower 
lip which protrudes 1 mm. from the in- 
strument. A groove is ground in this lip. 
The tendon is severed with a sharp knife 
cutting against the groove in the pro- 
truding lip. In this way a clean, even 
muscle stump is obtained with no danger 
of injury to the sclera. John C. Long. 
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Krimsky, Emanuel. A combination 
square prism and lollipop holder. A.M.A. 
Arch. Ophth. 46 :337-338, Sept., 1951. 


In order that the patient or the ex- 
aminer can hold a square prism more 
easily and accurately, the author has at- 
tached a short rod. The combination ap- 
parently suggests a lollipop to those who 
are familiar with this juvenile confection. 

R. W. Danielson. 


Krimsky, Emanuel. An illuminated mo- 
nocular eyeglass loupe. A.M.A. Arch. 
Ophth. 46 :339-340, Sept., 1951. 

A light, easily handled, illuminated mo- 
nocular eyeglass loupe is described and 
illustrated. It is combined with a small 
illuminating system and can be made to 
fit firmly on any size or shape of spectacle 
frame. R. W. Danielson. 


Lister, A. Appliances: a small goni- 
oscopy lens. Brit. J. Ophth. 35 :505-506, 
Aug., 1951. 

The lens for inspecting the filtration 
angles and for carrying out goniotomy un- 
der direct view is small and easily han- 
dled, and can be used with or without a 
speculum, It rests directly on the cornea 
and air collecting beneath is displaced 
with a lacrimal syringe. 

Orwyn H., Ellis. 


Markham, Margaret. Modifications of 
the Zeiss-Nordenson retinal camera. 
A.M.A. Arch. Ophth. 46:148-152, Aug., 
1951. 

The use of a Bantam back as a film 
holder permits the use of eight exposure 
rolls of color film. An adjustment must 
then be made in the focus. A modification 
of the cable-release mechanism and con- 
version of the stereoscopic model into a 


monocular instrument are described. 
John C. Long. 


Neubert, F. R. Case notes: Observa- 
tions on the sugar content of the cerebro- 
spinal fluid. Foster Kennedy’s syndrome. 
Brit. J. Ophth. 35 :621-622, Oct., 1951. 

In the case of Foster Kennedy’s syn- 
drome reported, the cerebrospinal fluid 
was found to be sterile in repeated exami- 
nations but there was a reduction in sugar 
content. Streptomycin and chloromycetin 
had been given, and both contain a glu- 
cose reducing substance. These data are 
reported to call attention to the fact that 
the sugar content of the cerebrospinal 
fluid cannot be used in differential diag- 
nosis when these drugs are used. 

Orwyn H. Ellis. 


Putnam, O. A., and Quereau, J. V. The 
tropophorometer. A.M.A. Arch. Ophth. 
45 :186-193, Feb., 1951. 

A tropophorometer is described in 
which a new system of coordinates is em- 
ployed. This eliminates the necessity for 


. a correction factor in vertical readings. 


The advantages of this new system of co- 
ordinates recommends its use in instru- 
ments for the more accurate measure- 
ments of heterophoria and heterotropia. 
John C. Long. 


Ruben, C. M. Portable perimeter. Brit. 
J. Ophth. 35 634-635, Oct., 1951. 

A transparent portable hemispherical 
perimeter is described. The normal field 
outlines are marked on the dome’s sur- 
face. Any of the regular test targets may 
be used, The instrument is mounted on a 
telescopic stand and is light and portable. 

Orwyn H. Ellis. 


Sanna, M. The graticule test (Amsler) 
for examination of the macular function. 
Boll. d’ocul. 30 :489-498, Aug., 1951. 

Amsler described the graticule test for 
macular function (Ophthalmologica, 1947) 
in which a white network of 400 little 
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squares on a dull background and cover- 
ing, at proper exposure, a square of the 
retinal surface 20 degrees in length and 
width, A single little square covers an 
area of just one degree. Three patients 
with a normal fundus were examined by 
this method and showed definite scoto- 
mas; in five other eyes, regression of the 
scotoma could be demonstrated with the 
graticule when the ophthalmoscopic pic- 
ture was still unaltered. K. W. Ascher. 


Shurr, P. H. Angiography of the normal 
ophthalmic artery and choroidal plexus of 
the eye. Brit. J. Ophth. 35 :473-478, Aug., 
1951. 

In serial films of angiographic studies, 
the ophthalmic artery was visible, and 
could be followed in detail. The choroidal 
plexus appeared as a thin crescent in many 
of the films and seemed to be filled during 
the venous phase of the examination. The 
orbital vessels were more clearly seen 
when an obstruction of part of the cere- 
bral circulation was present. Diodone in 
the ocular circulation caused an intense 
burning and its use may not be without 
danger. Orwyn H. Ellis. 


Trevor-Roper, P. D. Present status of 
physiotherapy in ocular disease. Brit. J. 
Ophth. 35 :583-594, Oct., 1951. 

The author evaluates the status of each 
of the methods of physiotherapy used in 
ophthalmology. Treatment with general- 
ized ultraviolet light has been of doubtful 
value and local application has little if 
any advantage over other forms of treat- 
ment. Infrared radiation has little appli- 
cation in ophthalmology and ultra-sonic 
therapy has been used very little. The 
principal objection to the latter is that it 
may cause concussion cataract. In electro- 
therapy, electrolysis, galvanism and fara- 
dism have been used with some success, 
but about half of the cases treated were 
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not improved. When treated with dia- 
thermy there was relief from pain, but it 
was questionable that improvement was 
any faster than with other method. In 
general, except diathermy, all physiv- 
therapy is of questionable value in ocu- 
lar disease. Orwyn H. Ellis. 


van der Tweel, L. H., and Bleeker, G. M. 
Recording pupillograph of simple design. 
Preliminary report. Brit. J. Ophth. 35 :632- 
633, Oct., 1951. 

The eye is focused on a film which is 
rotated slowly in a vertical direction. A 
horizontal slit is fixed near the film where 
the middle of the pupil is projected. Blue- 
sensitive film is used for blue and gray 
eyes, and red-sensitive film for dark- 
brown eyes. Pupillograms are recorded. 

Orwyn H. Ellis. 


Young, J. H. A new ocular prosthetic 
aid: the intra-ocular implant. Brit. J. 
Ophth. 35 :623-627, Oct., 1951. 


A plastic implant to be used in an 
eviscerated globe is described. So that 
healing takes place in proper position, the 
implant is fixed with tantalum wires which 
pass through the sclera. A peg on the an- 
terior surface at operation is passed 
through a hole in the cornea. This peg 
acts as an obturator on which the pros- 
thesis rests. After evisceration of the 
global contents, the tantalum wires are 
passed through the sclera and through 
the holes drilled in the implant, and the 
peg projects through a hole made in the 
cornea. The scleral wound is closed and 
the entire contents are covered with the 
conjunctival and episcleral tissues. The 
wound is closed with interrupted black- 
silk sutures. Daily dressings are advised. 
After about 10 days the peg of the im- 
plant protrudes through the wound. An 
advantage of this procedure is excellent 
mobility. Orwyn H. Ellis. 
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6 
OCULAR MOTILITY 


Brockhurst, R. J., and Lion, K. S. An- 
alysis of ocular movements by means of 
an electrical method. A.M.A. Arch. Ophth. 
46 :311-314, Sept., 1951. 

A recording of the varying electrical 
potentials, picked up by means of elec- 
trodes placed behind the external canthi 
of the subject, show the movement of the 
eyes. 

R. W. Danielson. 


Lion, K. S., and Brockhurst, R. J. Study 
of ocular movements under stress. A.M.A. 
Arch, Ophth. 46 :315-318, Sept., 1951. 

The acceleration of the eyeball, which 
is proportional to the muscular force caus- 
ing the eye movement, was measured with 
the authors’ electronical method in sub- 
jects who were asked to fixate two alter- 
nately flashing lights, 90 degrees apart, at 
a rate of 120 to 150 changes per minute. 
No evidence of fatigue of the extrinsic 
ocular muscles was found. Instead, a de- 
creased excursion of the eyes or an in- 
ability of the subject to move the eyes 
rhythmically and in step developed after 
a time. R. W. Danielson. 


McGrath, Harry. Alopecia associated 
with an intraocular foreign body. A.M.A. 
Arch. Ophth. 46 :319-325, Sept., 1951. 


The development of alopecia of the 
scalp, brows, and cilia was noted six 
weeks after removal of an intraocular for- 
eign body. The changes in this patient 
seem to be manifestations of alopecia 
traumatica caused by cranial injury in a 
man of neurotic disposition. The occur- 
rence of this change after unilateral trau- 
matic uveitis may throw light on the 
origin of similar changes, in Vogt-Koyan- 
agi disease, a bilateral nontraumatic idio- 
pathic uveitis, and in sympathetic oph- 
thalmia. R. W. Danielson. 
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Sarkies, J. W. R. Case notes: ophthal- 
moplegia following a scorpion bite, Brit. 
J. Ophth. 35 :502-504, Aug., 1951. 

In a case of complete ophthalmoplegia 
after a scorpion bite, surgical treatment 
was used to correct the ptosis and the po- 
sition of the globe with good cosmetic 
and functional results. The neurotoxic 
properties of the venom of scorpions re- 
sembles snake venom and caused a periph- 
eral neuritis of the third cranial nerve. 

Orwyn H. Ellis. 


Sloane, Albert E. Analysis of methods 
for measuring diplopia fields. A.M.A. 
Arch, Ophth. 46 :277-310, Sept., 1951. 

The author provides an extensive de- 
scription of all of the important methods 
of clinical study of ocular motility. He ex- 
hibits the theoretical considerations upon 
which the tests are based and makes clear 
the value and the range and limits of the 
usefulness of each test. Those who under- 
stand this subject as well as Dr. Sloane 
does may not want to read the original. 
Most ophthalmologists will be grateful for 
this comprehensive exposition which will 
enable them to evaluate, and most prob- 
ably greatly improve, their own procedure. 
The data cannot be presented in abstract 
because those who will use the informa- 
tion will hardly want less than the original 
description. R. W. Danielson. 


Urist, Marlin J. Horizontal squint with 
secondary vertical deviations. A.M.A. 
Arch, Ophth. 46 :245-267, Sept., 1951. 

Of 615 patients with horizontal squint, 
79 percent were found to have a vertical 
component, and half of these had bi- 
lateral elevation or depression combined 
with esotropia or exotropia. 

The vertical deviations are considered 
to be secondary to the horizontal squint, 
and the differentiation from vertical de- 
viations due to paralysis of individual 
vertical muscles is important because in 
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these patients the horizontal squint must 
be corrected first. If the correction of the 
lateral squint is successful the vertical 
deviation will be much improved or will 
completely disappear. (4 tables, 12 fig- 
ures) R. W. Danielson. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


de Andrade, Lopes. Trachoma. Diag- 
nosis and treatment. Brit. J. Ophth. 35: 
601-606, Oct., 1951. 

There is often a remarkably consistent 
lymphocytosis in trachoma which is of 
help in making a diagnosis. Granulations 
and pannus are most important and must 
be carefully examined and classified. Char- 
acteristic features in the history also aid 
in the differential diagnosis, In the early 
stages biopsy may be of little value, but 
as the disease progresses the histological 
changes are remarkably constant ; there is 
a central epithelial zone and a peripheral 
lymphocytic zone and plasma cells, 
Leber’s cells and vesicular cells are pres- 
ent. Many different types of treatment 
have been used. Neither aureomycin nor 
penicillin cured the disease but cleared 
secondary infection. The author includes 
silver nitrate, copper sulfate, and sul- 
phonamides systemically, and surgical cor- 
rection of the complications of the cicatri- 
cial stage in this treatment of trachoma. 
Cortisone is used to decrease the inflam- 
matory reaction and combat secondary 
uveitis. Orwyn H. Ellis. 


Beauvieux, J., Julien, R. G., and Chabot, 
J. Pure florid trachoma treated by aureo- 
mycin. Rev. intern. du trachome 28 :269- 
272, 1951. 

A woman, 27 years old, showed bleb 
follicles and slight pannus, without any 
other infection complicating the trachoma. 
Treatment by aureomycin systemically in 
full dosage and by drops locally every two 
hours was continued for 16 days. The ir- 


ritative symptoms subsided in four days, 
the follicles gradually disappeared and 
none were visible after five weeks. A 
slight pannus with fine neovascularization 
persisted. James E. Lebensohn. 


Berliner, M. L. Cornea and sclera. 
A.M.A. Arch. Ophth. 45:196-223, Feb., 
1951. 

In this annual review of the current 
literature on the cornea and sclera, the 
anatomy and embryology, physiology, 
pharmacology, experimental pathology, 
corneal and scleral disease and their treat- 
ment are discussed and new developments 


in keratoplasty are described. 
John C. Long. 


Ching, Renald. Aureomycin in the treat- 
ment of trachoma. A.M.A. Arch. Ophth. 
45 :657-665, June, 1951. 

Data on a series of 44 selected trachoma 
patients hospitalized in Hong Kong for 
aureomycin treatment are tabulated to 
show the effect of the antibiotic. Aureo- 
mycin had a marked beneficial effect in 
all the cases in which the drug was em- 
ployed. The combined local and systemic 
administration appeared to give a higher 
percentage of good results and more rapid 
improvement. The severer the inflamma- 
tory condition of the eye, the more dra- 
matic was the result. Ambulatory patients 
with little inflammation showed no im- 
provement and no regression of the mani- 
festations of trachoma. The author be- 
lieves that aureomycin has no effect on 
trachoma itself but is a valuable drug in 
that it promptly eliminates the secondary 
organisms that cause much of the destruc- 
tion. John C. Long. 


Ciotola, G. The alleged effect of urea in 
treating herpetic keratitis. Boll. d’ocul. 
30 :417-423, July, 1951. 

Glycerine-preserved herpes virus was 
inoculated into the corneas of seven rab- 
bits. After 24 hours a 25-percent solution 
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was instilled into the distended conjunc- 
tival sac and kept there for 5 to 10 min- 
utes. Treatment was repeated on alter- 
nate days. The results are reported in 
tables which show the intensity of cor- 
neal infiltration, conjunctival discharge 
and congestion of the iris. Two animals 
were given subconjunctival injections of 
the same solution daily and both the in- 
stillations and injections were well toler- 
ated, although large defects in the corneal 
epithelium remained 24 to 48 hours after 
the instillations. Four of the animals died 
of encephalitis 8 to 10 days after the in- 
oculation. Three animals were not treated 
at all. Treatment with urea did not influ- 
ence the course of the corneal disease in 
the experimental animals and no bene- 
ficial results were obtained in four pa- 
tients who had superficial herpetic kera- 
titis. K. W. Ascher. 


Cogan, D. G. Recurrent bilateral scle- 
ritis of many years’ duration with unusual 


corneal infiltration (fat?). A.M.A. Arch. 
Ophth. 46 :341-342, Sept., 1951. 

This case is of interest because the con- 
dition has persisted for 18 years and is 
accompanied with unusual corneal opaci- 
ties. It has also provided an unusual op- 
portunity to try a variety of therapeutic 
procedures none of which were beneficial. 
It appears to be clinically the same entity 
as that described by Uhthoff. 

R. W. Danielson. 


Contardo, Rene. Trachoma in Chile. 
Rev. intern. du trachome 28 :348-352, 1951. 


Contardo enlarges on a report given to 
the Pan-American Congress in 1945, Only 
2,732 cases of trachoma have been noted 
among the five million inhabitants of 
Chile. The peak of 0.58 percent is reached 
in the southern area, 

James E. Lebensohn. 


Ellman, P., Weber, F. P., and Goodier, 
T. E. W. Contribution to the pathology of 
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Sjégren’s disease. Quart. J. Med. 20:33- 
42, Jan., 1951. 

Sjégren’s disease consists of a chronic 
inflammatory atrophy involving the sali- 
vary, lacrimal, mucosal and sweat glands. 
The condition gives rise to obstruction of 
the ducts and secondary inflammation. 
The glands are replaced by more or less 
dense, poorly-defined aggregates of small 
lymphocytes, the blood vessel walls are 
thickened with hyaline connective tissue 
and the ducts are blocked. Even the 
glands of the Moll are atrophied and en- 
veloped by lymphocytes. A case of the 
disease with postmortem, especially histo- 
logical examination, is described. (7 photo- 
micrographs) Orwyn H. Ellis. 


Farnarier, G., Guillot, P., and Bona, J. 
Evolution of corneal grafts in trachoma- 
tous eyes. Rev. intern. du trachome 28: 
303-308, 1951. 

In five cases of corneal grafts, per- 
formed in old cases of cicatricial tracho- 
ma, the keratoplasties were lamellar in 
four, and total in one. All the grafts were 
well tolerated. The final results showed 
that in lamellar keratoplasty some sec- 
ondary vascularization slips under the 
graft, but in total keratoplasty vascular- 
ization stops at the limbus. Total kerato- 
plasty is therefore preferable in these 
cases. James E. Lebensohn. 


Gibson, J. B. Gilchrist. Recurrent pte- 
rygium. M. J. Australia 11 :664-669, Nov. 
17, 1951. 

In 240 patients with pterygium, there 
was recurrence in 20 percent and revascu- 
larization of the corneal scar in 30 percent. 
Microscopic examination of the heads 
of the pterygia revealed no histologic 
changes to indicate a tendency toward re- 
currence. Recurrences are less frequent 
in older persons than in the young. Vas- 
cularity is associated with a high inci- 
dence of recurrence. X-ray treatments 
were given to 18 patients and in no case 
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was there revascularization as long as 
five months after irradiation. The tech- 
nique for protecting the cornea with a lead 
contact lens is described in detail and 
the dosage is given. The author believes 
that this method is preferable to repeated 
transplantations of the pterygium. (2 
tables, 13 figures) H. C. Weinberg. 


Larmande, A., and Toulant, M. Lesions 
of the smooth levator muscle of Miiller in 
trachomatous ptosis. Rev. intern. du tra- 
chome 28 :299-302, 1951. 

The authors showed that the smooth 
levator muscle of Miller plays an impor- 
tant role in the development of trachom- 
atous ptosis and demonstrated an in- 
terstitial myositis with sclerosis within 
this muscle. James E. Lebensohn. 


Lowe, Ronald F. Louse-bite conjunc- 
tivitis. M. J. Australia 2:295-296, Sept. 1, 
1951. 

A unilateral allergic conjunctivitis fol- 
lowed the bites of Pediculus humanus 
along the left upper lid edge. Nits were 
present on the lashes of only one eyelid. 
The incubation period for nits varies ac- 
cording to the temperature but is about 
one week. The larva feeds on the host’s 
blood as soon as it emerges. The bite sets 
up itching and the appearance of an urti- 
carial weal, spreads from the lid mar- 
gins and produces allergic conjunctivitis. 

“Lorexane” head lotion contains 0.2 
percent gamma isomer of benzene hexa- 
chloride (BHC), which is a powerful in- 
secticide stated to be 20 times as potent 
as DDT. The head lotion is applied di- 
rectly to the affected hair and skin and the 
area is left unwashed for 7 to 10 days. 
Any larvae which may subsequently de- 
velop from the nits are then destroyed. 
One painting of the lotion effected a rapid 
cure in the present case. 

Theodore M. Shapira. 


Mitsui, Y., Tanaka, C., Toya, H., 
Iwashige, Y., and Yamashita, K, Ter- 
ramycin in the treatment of trachoma. 
A.M.A,. Arch. Ophth. 46:235-244, Sept., 
1951. 

The authors reviewed the results of 
treatment with terramycin in about 700 
cases of trachoma. Early trachoma, of less 
than two-months’ duration, always re- 
sponded promptly and well. A 0.1-percent 
terramycin hydrothloride ointment, or a 
0.5-percent solution applied more than 
four times a day produced a clinical cure 
in a few weeks. Chronic trachoma of sev- 
eral years’ duration responded fairly well. 
A 0.5-percent ointment applied three times 
a day for four weeks was followed by cure 
in about 80 percent of cases and a com- 
bination of surgical and terramycin 
therapy gave far better results. Acute pan- 
nus and ulceration of the cornea responded 
promptly to this treatment. In pannus 
crassus, however, two weeks’ treatment 
was required before healing was complete, 
even with a larger dose. In all these con- 
ditions, systemic administration alone 
seemed to have little advantage over topi- 
cal application, and ointment was slightly 
more effective than a solution. 

R. W. Danielson. 


Nosik, W. A., and Johnson, L. V. The 
treatment of bullous keratitis by greater 
superficial petrosal neurectomy. J. Neuro- 
surg. 8 :498-503, Sept., 1951. 

Greater superficial petrosal neurectomy 
has been effective in relieving the symp- 
toms and signs of severe chronic bullous 
keratitis by the restoration of a more nor- 
mal balance of osmotic tension of the pre- 
corneal film and the corneal stroma. After 
operation the patients usually are ambu- 
lant on the first or second day and are 
ready to leave the hospital on the fourth 
or fifth day. There is an immediate de- 
crease in the ocular pain and in lacrima- 
tion as evidenced by the Schirmer test. 
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The corneal bleb formations, bullae and 
edema, and the angry redness, which was 
a prominent feature pre-operatively, sub- 
side within a few days. As the healing of 
the residual corneal abrasions proceeds, 
vision begins to improve. In two patients 
the visual acuity in the affected eye was 
20/300 before operation and 20/30 four 
weeks later, with only a mild degree of 
conjunctival injection. Where corneal 
opacity remains because of necrotic epi- 
thelium, secondary corneal stripping may 
be necessary to gain maximal visual 
acuity even after favorable osmotic ten- 
sion has been established. 
Theodore M. Shapira. 


O’Day, Kevin. Bengal rose as an aid 
in the diagnosis of “kerato-conjunctivitis 
sicca” (Sjégren’s syndrome). M. J. Aus- 
tralia 2:708-709, Nov. 24, 1951. 

Bengal rose is a water-soluble eosin dye 
and is used in the eye in a solution of one- 
percent chloretone water. One drop, 
washed out after 30 seconds with normal 
saline, will show small red dots on the 
conjunctiva or cornea wherever epi- 
thelium is desquamating. When clusters 
of staining points are seen on the conjunc- 
tiva and cornea, the diagnosis of kerato- 
conjunctivitis sicca is probable. The au- 
thor has had excellent results over a 
period of 10 years with this test and 
recommends it especially in the diagnosis 
of chronic conjunctivitis. 


H. C. Weinberg. 


Pagliarini, N. Clinical contribution to 
tuberculosis of the conjunctiva. Boll. 
d’ocul. 30 :404-416, July, 1951. 

Three cases of tuberculosis of the con- 
junctiva, one of them a primary infection, 
are reported. There are three photographs 
and a discussion of the differential diag- 
nosis and of modern therapeutic achieve- 
ments. In all three patients, girls of 12 and 
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14 years and a 27-year-old man, recovery 


was complete. (References) 
K. W. Ascher. 


Poleff, L., and Viennot-Bourgin, M. 
Viroscopic detection of trachoma car- 
riers. Rev. intern. du trachome 28 :338-343, 
1951. 

Inclusion bodies can be found in all 
stages of trachoma. The microscopic con- 
firmation of the diagnosis is facilitated by 
the citrated methylene blue stain of 
Poleff, the technique of which is ex- 
tremely simple. After fixing the conjunc- 
tival scraping by flaming, the dye is ap- 
plied for three minutes and then washed 
off in running water. The cells with the 
inclusion bodies stain reddish-violet and 
show clearly against the light blue back- 
ground. In a study of 500 Moroccan 
school-children, the Poleff stain revealed 
inclusion bodies in 94.5 percent of eyes 
clinically diagnosed as trachoma, and in 
42.3 percent of those considered dubious 
or unaffected. James E. Lebensohn. 


Sakon, H., Kohn, M., and Raphael, E. R. 
The treatment of trachoma by aureomycin 
and chloromycetin. Rev. intern. du tra- 
chome 28 :309-324, 1951, 

In Morocco, over half of all ocular ail- 
ments are due to trachoma. These work- 
ers for the Oeuvre de Secours aux Enfants 
(OSE), a French-Jewish agency now sub- 
sidized by Americans, present a detailed 
report on 90 cases in children and adults 
in which the results of antibiotic therapy 
are carefully evaluated. The systemic use 
of aureomycin and chloromycetin was 
without benefit. When ointments of peni- 
cillin (5,000 U. per gram), instilled every 
two hours day and night, aureomycin 
(2% percent) and chloromycetin (5 per- 
cent) were used, the inflammatory signs 
progressively subsided and cicatrization 
was accelerated. In initial trachoma the 
follicles disappeared more or less com- 
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pletely but in florid trachoma (stage II) 
a papillary infiltration persisted. Pannus 
was not affected. All the patients were ob- 
served for two months after cessation of 
treatment, and remissions were noted in 
only two cases. Epithelial inclusion bodies 
cannot be detected after 5 to 15 days, de- 
pending on the concentration of the medi- 
cation used. James E. Lebensohn. 


Siltzbach, L. E., Posner, A., and Me- 
dine, M. M. Cortisone therapy in sarcoido- 
sis; effect in a case with virtual blindness. 
J.A.M.A. 147 927-939, Nov. 3, 1951. 

A 30-year-old Negro woman had gen- 
eralized sarcoidosis with extensive and 
severe bilateral ocular lesions of a month’s 
duration. The vision had deteriorated so 
much that she had to be led about. Visual 
improvement began from the first day of 
cortisone therapy, which was given for 15 
weeks. At the time of discharge she had 
76 percent normal binocular vision. She 
was given 150 mg. daily for the first 3 
weeks, then 100 mg. for the 4th and 5th 
weeks, 75 mg. for the 6th and 7th weeks 
(there was a shortage of the drug), and 
from the 8th to 15th weeks 150 mg. In the 
final week the dosage was tapered off. The 
original lesions in the eyes consisted of 
ciliary injection, corneal opacities, cloudy 
vitreous, and unpigmented keratic precipi- 
tates. (4 figures, reference) 

Bennett W. Muir. 


Swan, K. C. Some contemporary con- 
cepts of scleral disease. A.M.A. Arch. 
Ophth. 45 :630-644, June, 1951. 


The sclera should be considered an in- 
tercellular collagenous tissue which may 
be, and often is, affected by many of the 
local and systemic disease processes that 
affect such tissues. Classification of scleral 
inflammation on the basis of tissue re- 
sponse may include proliferative and exu- 
dative scleritis, scleritis associated with 
fibrinous degeneration, and physical or 


chemical changes resulting from injury 
and scleropathies. Examples of various 
types of scleral disease are reported. (9 
figures) John C. Long. 


Weinstein, P., and Forgacs, J. Conjunc- 
tival angioscopy. Brit. J. Ophth. 35:479- 
483, Aug., 1951. 

With high magnification photography, 
three forms of aneurysms could be distin- 
guished: a saccular type occurring in 
arteriosclerosis and usually situated at the 
bifurcation of the vessels, a fusiform type 
seen in hypertension, and a berry-shaped 
type occurring mainly in diabetes. Over 
short periods these aneurysms were seen 
to change shape and the authors con- 
cluded that aneurysmal dilatation is an 
expression of functional vasomotion, and 
may serve to secure an even blood supply 
within the capillaries. (9 figures) 

Orwyn H. Ellis. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

Barany, Ernst. Rate of flow of aqueous 
humor in normal and scorbutic guinea 
pigs. A.M.A. Arch. Ophth. 46:326-336, 
Sept., 1951. 

The rate of flow of aqueous humor was 
determined in unanesthetized guinea pigs 
which had been given widely different 
amounts of ascorbic acid. There was no 
difference in rate of flow despite large 
differences in aqueous ascorbic acid un- 
less the animals had severe scurvy. Rate 
of flow was about 1.7 percent of the 
volume of the anterior chamber per 
minute in normal guinea pigs and about 
1.4 percent per minute in animals with 
marked scurvy. (9 tables) 

R. W. Danielson. 


Becker, B., Linner, E., and Barany, E. 
Rate of turnover of ascorbic acid in aque- 
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ous humor in rabbits. A.M.A. Arch. 
Ophth. 45 :653-656, June, 1951. 

The rate of turnover of ascorbic acid 
in the aqueous of rabbits under urethan 
anesthesia was determined by a method 
which utilized the fall and rise in ascorbic 
acid following alternate occlusion of the 
carotid arteries. The values obtained were 
1.3 to 1.5 percent per minute. (2 charts) 

John C. Long. 


Grant, W. M. Clinical measurements of 
aqueous outflow. A.M.A. Arch. Ophth. 46: 
113-131, Aug., 1951. 

Measurements were made by a tono- 
graphic method with an electric tonometer 
and recording galvanometer, to test the 
facility with which the aqueous can be 
expressed from the eye, and the rate of 
formation of aqueous in eyes under 
steady-state conditions was calculated. 
Morton believes that the increase in intra- 
ocular pressure in glaucoma is practically 
always, possibly exclusively, caused by in- 
creased resistance to outflow of aqueous 
from the eye, and not by hyperformation 
of the aqueous. The beneficial effect of 
surgical and medical treatment in glau- 
coma is achieved principally through im- 
proving the facility of aqueous outflow. In 
the discussion, Dr. Jonas S. Friedenwald 
develops the mathematical formulae by 
which the tonometric data may be con- 
verted. John C. Long. 


Jancke, G. Sympathetic chorioretinitis 
as a neurogenic disease. Klin. Monatsbl. 
f. Augenh. 119 :370-378, 1951. 

Four cases of disseminate chorioretini- 
tis in one eye developed many years after 
the other eye had been injured. Although 
a neurogenic pathogenesis may be con- 
sidered, it remains undecided whether or 
not this condition is identical with typical 
sympathetic ophthalmia. 

Ernst Schmerl. 


Joy, H. H. Sympathetic ophthalmia, its 
pathogenesis and prophylaxis. New York 
State J. Med. 51:2613-2616, Nov. 15, 1951. 

Prevention is of paramount importance 
and the prompt removal of hopelessly in- 
jured eyes is strongly advised. Where an 
injured eye is retained, with the hope of 
restoring sight, any wuveal prolapse 
should be promptly and completely re- 
moved. Cautery is to be avoided, The 
decision for late enucleation depends on 
the presence of long standing low-grade 
uveitis with exacerbations, particularly if 
phthisis seems inevitable. The incubation 
period of the disease is limitless and pro- 
phylactic enucleation should not be de- 
layed too long when an eye is blind. An 
eye with only light perception should not 
be removed if the vision in the fellow eye 
is seriously impaired by inflammation 
without a careful study of the type of in- 
jury and type of uveitis in the second eye. 
Atropine and systemic care are important 
but ACTH is too new to be relied upon. 

F, M. Crage. 


Korff, Jiirgen. Difficulties in the differ- 
ential diagnosis between inflammation 
and tumor. Klin. Monatsbl. f. Augenh. 
119 :378-388, 1951. 

Three cases of iridocyclitis which had 
been considered tuberculous are discussed 
to show the difficulties in making a differ- 
ential diagnosis. When the clinical course 
of a supposedly granulomatous irido- 
cyclitis is atypical it may be a malignant 
tumor and biopsy may be necessary to 
establish a diagnosis. (10 figures) 

Ernst Schmerl. 


Linhart, W. O. Induced ocular tuber- 
culosis. A.M.A. Arch. Ophth. 46 :271-276, 
Sept., 1951. 

A student nurse had been given BCG 
vaccine and an injection of OT which was 
followed several weeks later by acute iritis 
and uveitis. Vision in the right eye was 
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6/200 and in the left reduced to light per- 
ception. In the two years during which 
the patient has been observed she has had 
recurrent attacks of ulcerative colitis, 
probably tuberculous, and an interstitial 
keratitis which healed but left a corneal 
scar. Final vision in the right eye was 
20/50, in the left, light perception. 

R. W. Danielson. 


Rohrschneider, Wilhelm. Spontaneous 
serous detachment of the anterior choroid. 
Klin. Monatsbl. f. Augenh. 119 :337-350, 
1951. 

The patient’s right eye had been re- 
moved after a diagnosis of an intraocular 
tumor, which was not confirmed histo- 
logically. Two years later, myopia de- 
veloped in the remaining eye, with nar- 
rowing of the visual field, especially from 
the sides. The aqueous became opaque, 
the iris hyperemic and the fundus indis- 
tinct, but the papilla seemed normal. 
Vision, which had been normal, was 
slightly less than 20/40 with a correction. 
The preliminary diagnosis was iritis and 
retinal detachment. After a few days the 
iritis improved and the fundus became 
visible. There was vertical bulging into 
the vitreous to both sides of the papilla 
and a pattern of streaks on diascleral 
transillumination. A bright luminescent 
circle surrounded the tip of the trans- 
illuminator where it touched the sclera. 
The diagnosis of choroidal detachment 
was made. Conservative treatment and 
dehydration caused only temporary im- 
provement; repeated scleral punctures, 
electrodiathermy and withdrawal of the 
subchoroidal fluid seemed to be of bene- 
fit. However, four months after the last 
operation, vitreous opacities increased and 
interfered with the patient’s vision. The 
ocular tension varied between 15 and 20 
mm. Hg Schigtz. The pathogenesis of the 
spontaneous detachment of the choroid is 
not known but shrinkage of the vitreous 
might be a factor. Ernst Schmerl. 


ABSTRACTS 


9 
GLAUCOMA AND OCULAR TENSION 


Langley, D., and Swanljung, H. Ocular 
tension in glaucoma simplex. Brit. J. 
Ophth. 35 :445-458, Aug., 1951. 

Thirty-six cases of chronic simple glau- 
coma are analyzed and the twenty-four 
hour tension curves, field changes, blood 
pressure, provocation tests and other rel- 
evant factors are discussed. The double 
variation curve was found more frequently 
than all other types. Most of the patients 
had similar curves when retested some 
months later. In many cases of glaucoma 
simplex the tension was less than 30 mm. 
Hg (Schigtz). Eyes with greater maxi- 
mum tension usually had greater field de- 
fects. In general, the higher the ocular 
tension, the greater the variations. The 
variations of tension in the two eyes of 
an individual were remarkably parallel 
although differing in degree. A correla- 
tion between blood pressure and ocular 
tension was found in only one case. The 
authors believe that ocular movements 
are responsible for changes in tension, but 
no relationship could be shown to body 
posture or meals. The tension curve gives 
more information than provocation tests 
and provides a useful manner of deciding 
upon the best time for treatment in cases 
of diurnal variations. It is also a reliable 
method of assessing the results of opera- 
tion. Tensions taken from 5 a.m. to 7 
p.m. are usually sufficient to record the 
maximum tension. (12 figures) 

Orwyn H. Ellis. 


Muldoon, W. E., Ripple, P. H., and 
Wilder, H. C. Platinum implant in glau- 
coma surgery. A.M.A. Arch. Ophth. 45: 
666-672, June, 1951. 

Platinum wire was implanted into sev- 
eral locations of the rabbit eye. The metal 
was well tolerated except when in contact 
with the ciliary body. The rather severe 
pathological changes noted when the im- 
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plant was placed in contact with the 
ciliary body seem to indicate that this re- 
gion is an unfavorable site for an implant. 
In two patients with glaucoma a platinum 
wire implant was used as a seton. In both 
there has been satisfactory control of the 
glaucoma and no inflammation for over 
two years. This procedure is not recom- 
mended to supplant other operations for 
glaucoma, but the feasibility is demon- 
strated. john, C. Long. 


Pereira, R. F. Diathermy in the surgical 
treatment of glaucoma. Semana méd, 99: 
536-539, Sept. 20, 1951. 

In nine cyclodiathermy operations per- 
formed on seven patients, the eye was 
anesthetized with a retrobulbar injection 
of 1 cc. of novocaine. The punctures were 
made with a Lépez Lacarrére electrode. 
The wire penetrated about 1 mm. at 8 to 
9 millimeters from the limbus and the in- 
tensity was about 30 to 35 milliamperes. 
About 20 punctures were made and the 
electrode was pressed through the con- 
junctiva and sclera for 10 seconds for each 
puncture. At the end of the operation, the 
author advises either two penetrating 
punctures or a paracentesis of the anterior 
chamber. 

In six of the cases the tension has been 
normal since operation, with pilocarpine 
instillations in five and without medica- 
tion in one. Two eyes had some irritation 
of the iris, in one of them a higher in- 
tensity (50 ma.) had been used and in the 
other the punctures were made 6 mm. 
from the limbus. The operation is recom- 
mended because of its simplicity and its 
safety. (1 figure, 5 references) 

A, Arruga. 


Wilson, E., and Swift, S. H. Cortisone 
in the treatment of secondary glaucoma. 
M. J. Australia 2:598-599, Nov. 3, 1951. 

A man, 37 year old, was treated for a 
low-grade, intractable rheumatic fever as- 
sociated with anemia, carditis and poly- 


449 


arthritis, There was also glaucoma, sec- 
ondary to an acute iritis. The inflamma- 
tion and high tension in the eye did not 
respond to the ordinary treatment for 
iritis but after 24 hours of cortisone the 
cornea cleared, adhesions broke and the 
tension returned to normal. The glaucoma 
and iritis remained cured even after cor- 
tisone was discontinued after four days. 
A temporary remission of the rheumatism 
had occurred, and the vision returned to 
normal. F, M. Crage. 


10 
CRYSTALLINE LENS 


Cordes, F. C. Evaluation of the surgery 
of congenital cataracts. A.M.A. Arch. 
Ophth. 46 :132-144, Aug., 1951. 

The surgical prognosis in congenital 
cataract is not as good as it is in senile 
cataract, as other congenital anomalies 
may complicate the surgery. In only 50 
percent is postoperative vision of 20/200 
or better achieved, so that if a child has 
vision of 20/50 the cataract should prob- 
ably be left. The age, indications, techni- 
que and complications of congenital cata- 
ract surgery are discussed. The author 
prefers linear extraction with the injec- 
tion of air into the anterior chamber and 
this method is given in detail, with sug- 
gestions for modification to meet special 
requirements. John C. Long. 


Montresor, Dante. Surgical treatment 
of luxations of the lens. Rassegna ital. 
d’ottal. 20:139-162, May-June, 1951, 

The numerous theories which attempt 
to explain the causes of subluxation and 
luxation of the lens and the signs and 
symptoms resulting from these defects are 
reviewed. The various surgical measures 
which have been and still are recom- 
mended by the many writers on the sub- 
ject are presented and criticized, mostly 
unfavorably. The method of Franceschetti 
of discission of ectopic and dislocated 
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lenses is praised, and the results obtained 


in seven cases are presented. 
Eugene M. Blake. 


11 
RETINA AND VITREOUS 

Cartasegna, Federico. The treatment 
of retinal venous thrombosis with dicu- 
marol, Rassegna ital. d’ottal. 20:163-171, 
May-June, 1951. 

The author concludes that the employ- 
ment of dicumarol is effective in recent 
thrombosis especially in comparatively 
young individuals. In longer standing 
thromboses, where there is considerable 
sclerosis of vessels, it is less favorable. 
The improvement consists principally in 
a more rapid absorption of retinal bleed- 
ing and in the restoration of better cir- 
culation with consequent improvement in 
visual acuity. Eugene M. Blake. 


Eggers, Harry. Lipotropic substances 
for the absorption of vitreous opacities. 
New York St. M. J. 51:2255-2256, Oct. 1, 
1951. 

Patients apparently in good health 
often show noninjected eyes in which 
vitreous floaters have appeared rather 
suddenly. In most instances no spot of 
choroidal or retinal inflammation can be 
seen with the ophthalmoscope. These 
opacities, when not associated with con- 
stitutional diseases, are the result of re- 
cent or present, low-grade, often inter- 
mittently active, focal infection. Any 
focus of infection should be eliminated 
and the ophthalmologist should attempt 
to influence the absorption or regression 
of these vitreous infiltrates. In a number 
of cases of vitreous clouding or opacities, 
the ingestion of lipotropic substances def- 
initely promotes the disappearance of the 
clouding and the absorption of the smaller 
opacities. Although large strands and 
fibrillae usually do not disappear, they 
may shrink. On rare occasions the large 
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floaters disappear. Not all patients re- 
spond to lipotropic substances, especially 
not those with active focal or constitu- 
tional infection. The mode of action of 
these substances is not known, but Eggers 
believes that the vitreous clears more com- 
pletely and faster than without their use. 
Theodore M. Shapira. 


Feigenbaum, Aryeh. Familial detach- 
ment of the retina and the question of in- 
terruption of pregnancy because of ju- 
venile idiopathic detachment. Boll. d’ocul. 
30 :195-199, Aug.-Sept., 1951. 

Familial juvenile idiopathic retinal de- 
tachment occurred in three generations of 
a family. A woman of the second genera- 
tion, 32 years old, blind in one eye and 
with a reattachment in the other went 
through pregnancy and labor without 
further harm to her better eye. Her child 
developed retinal detachment in one eye 
when 13 years old and in the other when 
15, and both eyes were successfully healed 
by surgical operation. Nine other young 
women with past or present detachment 
went through 17 pregnancies without 
harmful effects on the eyes. The author 
believes that pregnancy is not contrain- 
dicated because no direct trauma results 
from labor. Eugenic considerations alone 
should be of importance in advising 
against childbearing. F. M. Crage. 


Frangois, Jules. The retinal circulation 
in congenital cardiopathology. Rassegna 
ital. d’ottal. 20:121-127, May-June, 1951. 

The writer examined three cases of the 
tetralogia of Fallot, two of Eisenmanger 
disease (high interventricular communi- 
cation), and three of stenosis of the tri- 
cuspid. All had had catheterization of the 
heart and all had cyanosis. Three non- 
cyanotic patients with uncomplicated in- 
terventricular communication (Roger’s 
disease) were studied. The following ob- 
servations were made: patients with 
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cyanosis showed dilatation and tortuosity 
of the retinal veins as the first and most 
important sign. In pure pulmonary steno- 
sis, a lesser venous dilatation was ob- 
served. These anomalies co-existed with 
cyanosis of the skin and mucous mem- 
branes. The number of red cells may be 
greatly increased and the hemoglobin may 
be as high as 110 percent. In Vaquez dis- 
ease, the venous dilatation resulted from 
anoxia, In six cases observed, dynometric 
compression of the globe produced no col- 
lapse of the veins but did produce a pro- 
longed venous pulse. (19 figures) 
Eugene M. Blake. 


Friedman, M. W. Occlusion of central 
retinal vein in migraine. A.M.A. Arch. 
Ophth. 45 :678-682, June, 1951. 

The reported cases of permanent vas- 
cular damage to the eye as a complication 
of migraine are listed, and the case of oc- 
clusion of the central retinal vein as- 
sociated with migraine seen by the author 
is described. The symptoms of migraine 
probably result from the alteration of the 
caliber of the blood vessels in the head 
and both intracranial and extracranial ves- 
sels take part in this process, Possibly the 
repeated vascular explosions attending 
migraine may give rise to a rather local- 
ized atherosclerosis. John C. Long. 


Gomes daSilva, Avelino. Angioid 
streaks. Arq. brasil. de oftal. 14:70-82, 
1951. 

The author comprehensively reviews 
the history of this unusual condition from 
1889, when Doyne described the oph- 
thalmoscopic findings for the first time. 
Subsequent investigators demonstrated 
the association with macular degeneration 
and pseudoxanthoma elasticum. 

A brownish halo surrounding the disc 
is believed to be pathognomonic of the 
syndrome, and may be present for some 
time before its true identity is revealed 
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by the development of streaks which 
radiate from it and characterize the dis- 
ease, The streaks may be narrow or broad, 
very irregular and dark, light, or reddish 
in color. The macular region, when af- 
fected, undergoes pigmentary degenera- 
tion resembling that seen in senility or in 
some cases of myopia. The pigmentation 
progresses until it assumes a mosaic 
aspect. Retinal hemorrhages ‘or exuda- 
tion may eventually occur. The latter 
changes produce metamorphopsia, cen- 
tral scotoma, or central blindness. The de- 
generative phenomena support the belief 
that the disease may be considered a ret- 
inal abiotrophy. Pigment deposits in the 
equatorial and peripheral zones of the ret- 
ina constitute the third area of involve- 
ment. A large circle of pigment is formed, 
the external border of which marks the 
limit of the radiating streaks, Visual 
symptoms apparently are not produced by 
the equatorial changes, and the retina 
beyond this zone is considered to be nor- 
mal. Angioid streaks are always bilateral 
and are a symptom of a general disease, 
although the eye findings may be in a 
more advanced stage of evolution. The 
streaks are not in the retina (the retinal 
vessels pass over them), but in the cho- 
roid. 

The syndrome affects both sexes, is 
found most frequently between the ages 
of 30 and 50 years and appears to be 
hereditary and recessive. Trauma, syphi- 
lis, tuberculosis, and alcoholism have been 
considered as possible causes. 

Several theories have been offered to 
account for the formation of the streaks. 
Tears in Bruch’s membrane are the most 
widely accepted substratum and this ex- 
plains the association of the eye lesion 
with pseudoxanthoma elasticum, or the 
Gronblad-Strandberg syndrome, a sys- 
temic affection of elastic tissue. The 
streaks are also found in conjunction with 
senile elastosis, Paget’s disease of the 
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bone, syphilis, trauma, diabetes, and 
tuberculosis. Unfortunately, few speci- 
mens have been examined histologically. 
Therapy is ineffective. (3 figures, one in 
color) James W. Brennan. 


Kriimmel, H. The localization of retinal 
tears in idiopathic retinal detachment. 
Klin. Monatsbl. f. Augenh. 119 :388-400, 
1951. 

In 523 idiopathic retinal detachments 
the right eye was affected in 60 percent, 
the left eye in 40 percent; 66 percent of 
the retinal tears in the right eye and 57 
percent in the left were found in the upper 
temporal quadrant. Presumably because 
of the stresses produced by the attach- 
ment of the superior oblique muscle to 
the eyeball, this is the area primarily in- 
volved. (10 figures, references) 

Ernst Schmerl. 


Magni, S. Patherogometry in retinal de- 
tachment. Boll. d’ocul. 30:457-476, Aug., 
1951. 

In 54 patients with detachments of dif- 
ferent types, the allergy against tubercule 
bacilli was determined by Gréer’s quanti- 
tative method. More than one-fourth of 
all patients showed no sensitiveness to 
tuberculin; less than half of them are 
listed as pleoergically heterodynamic ; less 
than one-fourth as _pleoaesthesically 
heterodynamic, and about 1/20 homo- 
dynamic, While the results did not reveal 
any relation between pathergy and type 
of retinal detachment, the author suggests 
that in these patients general treatment 
should aim at improvement of humoral 
and tissue defence. (References) 

K. W. Ascher. 


McDonald, P. R. Cause of failure in ret- 
inal detachment surgery. A.M.A. Arch. 
Ophth. 45 :645-652, June, 1951. 

Of 88 cases in which operation was per- 
formed for detachment of the retina, the 
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“results in 24 were listed as failures, Prog- 


nosis was influenced by the size of the 
tear, the duration of the detachment, the 
condition of the retina and vitreous, the 
presence of high myopia and aphakia and 
the presence of uveitis. Retinal tears were 
found in 86 percent of the successful cases 
and in only 33 percent of the unsuccessful. 
The two most important factors contribut- 
ing to failure were inability to locate the 
tear in the retina and disorganization of 
the retina and vitreous. Many valuable 
points in treatment are mentioned. 
John Long. 


Schupfer, F. Retinosis pigmentosa fol- 
lowing an acute infectious disease. Boll. 
d’ocul. 30 :424-432, July, 1951. 

A 43-year-old man had had typhoid 
fever 33 years previously during two 
months of which bilateral amaurosis was 
present. He slowly recovered his vision 
and was able to continue with his school 
work. Fifteen years later, the diagnosis 
of retinosis pigmentosa was made and 
confirmed by various eye specialists. Re- 
cent findings in the lens and fundus of 
both eyes were characteristic of this dis- 
ease except for extremely dense pigmenta- 
tion in the periphery. Corrected vision 
was 5/15 in the right and 5/7.5 in the left 
eye; typical ring scotomas were present. 
Toxic action of the microorganisms or an 
allergy might be considered, as the incit- 
ing factor. (References) K. W. Ascher. 


Tansley, Katharine. Hereditary de- 
generation of the mouse retina. Brit. J. 
Ophth. 35:573-582, Oct., 1951. 

In an albino stock of mice with a ret- 
inal degenerative lesion as a recessive 
Mendelian character, no other abnormali- 
ties, not even cataract, were observed. 
The eyes were examined microscopically 
from birth to 15 months of age. The ret- 
ina appeared to develop normally until 
the animals were 14 days old although 
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differentiation of the inner nuclear layer 
was slightly delayed. The lesions were al- 
ways bilateral and progressed at about the 
same rate in the two eyes and in different 
animals. The first sign of abnormality 
was the appearance of pyknotic cells in 
the outer nuclear layer of the central ret- 
ina. These degenerations spread to the 
periphery, and the outer nuclear layer was 
thinned in the center. After the 16th day 
the rods gradually lost their characteris- 
tic structure. By the 2lst day nothing but 
debris could be seen between the external 
limiting membrane and the pigment epi- 
thelium. At four weeks there was no sign 
of the rods, except an occasional nucleus, 
the external limiting membrane could be 
seen only in places, and part of the pig- 
ment epithelium was swollen and abnor- 
mal. After the 4th week some retinas 
progressed quickly and others slowly to 
serious disorganization. At nine weeks 
the choroid varied in appearance between 
a sclerosed thickening and disappearance, 
yet there were areas where the pigment 
epithelium and choroid appeared fairly 
normal. In the late stages gliosis was 
marked. The lesion is compared to retinal 
degenerations as described in man and 
other animals and resembles pseudoret- 
initis pigmentosa. It might be considered 
as an abiotrophy. (11 photomicrographs) 
Orwyn H. Ellis. 


12 
OPTIC NERVE AND CHIASM 


Montanelli, Mario. Bilateral calcifica- 
tion of internal carotid artery. Riv. oto- 
neuro-oftal. 26 :119-127, March-April, 1951. 

A woman, 69 years old, had marked 
diminution of vision and sclerosis of the 
retinal blood vessels in both eyes. Later 
both discs were white, not excavated, 
with net margins, and all branches of the 
central artery became filiform, contained 
no blood, and appeared like white cords. 
Signs of general arteriosclerosis were 
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present and X-ray films showed a rosary- 
like calcification of the internal carotid 
arteries. The condition was apparently 
due to sclerosis of the retinal blood ves- 
sels and not to pressure on the central 
artery of the optic nerve. Treatment with 
iodine had caused a temporary improve- 
ment of symptoms; this improvement 
could not have occurred had the symp- 
toms been ascribable to pressure only. 
The retina had been totally deprived of 
circdlating blood, brought about not by 
compression of the central artery but 
through lack of a proper supply of blood 
for the nutrition of the optic nerve and 
retinal elements. (4 figures, 24 references) 
Melchior Lombardo. 


13 
NEURO-OPHTHALMOLOGY 


Adler, F. H. Optic atrophy, uveitis and 
intracranial disease. A.M.A. Arch. Ophth. 
45 :683, June, 1951. 

The patient, a 21-year-old man, had the 
unusual combination of optic atrophy in 
one eye, uveitis with cecocentral scotoma 
in the other eye, lymphocytosis in the 
spinal fluid and neurologic evidence of an 
intracranial lesion. Basal arachnoiditis 
seemed to be the most probable diagnosis. 

John C. Long. 


Borges Dias, A. Herpes zoster ophthal- 
micus. Arq. brasil de oftal. 14 :67-69, 1951. 

A brief review of this serious disease is 
presented with a case history, unusual by 
virtue of the patient’s age, 13 years. Pre- 
vious authors indicate that adults of mid- 
dle age are most often affected. There are 
erythema and edema of the facial region 
supplied by the ophthalmic division of the 
fifth cranial nerve, neuralgic pain, vesicles 
and crusting of the vesicles as well as 
fever, chills, nausea, vomiting and ano- 
rexia. The limitation of the eruption by 
the midline of the face is of diagnostic 
importance. The eye itself is affected in a 
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high percentage of patients who complain 
of photophobia, lacrimation, pain, and 
blepharospasm and impaired vision. Ves- 
icles are rarely seen on the eye itself. 
The 13-year-old child, in whom effec- 
tion of the eye was minimal was treated 
with aureomycin and sulfadiazine, and 
made a rapid and uneventful recovery. 
James W. Brennan. 


Chamlin, M., and Davidoff, L. M. Diver- 
gence paralysis with increased intracra- 
nial pressure. A.M.A. Arch, Ophth. 46: 
145-147, Aug., 1951. 

The authors report a total of 15 cases 
from their observation or from the litera- 
ture in which increased intracranial pres- 
sure was associated with a divergence 
paralysis. The only common factor was 
the increased intracranial pressure and 
the paralysis. In 10 of the cases there was 
definite improvement in the paralysis fol- 
lowing relief of the increased intracranial 
pressure. While the presence or absence of 
a true divergence center is unanswered, 
the present observation would argue 
against, rather than for, the existence of 
such a center. If divergence paralysis is 
encountered, increased intracranial pres- 
sure should be suspected and sought, even 
in the absence of papilledema. 

John C, Long. 


Oppenheimer, H., and Weissman, M. 
On anosognosia: report of a case of ano- 
sognosia for blindness. Am. J. Psychiat. 
108 :337-342, Nov., 1951. 

The case discussed had a Korsakow 
type of psychosis and a persistent anosog- 
nosia for his blindness. The blindness was 
thought to be of central origin and the 
anosognosia the result of diffuse cortical 
disease; a “functional” cortical localiza- 
tion was considered more appropriate than 
a “topographic” one. Orwyn H. Ellis. 


Teuber, H.-L., Battersby, W. S., and 


ABSTRACTS 


Bender, M. B. Performance of complex 
visual tasks after cerebral lesions. J. Nerv. 
and Ment. Dis. 114 :413-429, Nov., 1951. 

A study of specific intellectual deficits 
after lesions in the frontal lobes four to 
seven years after injury is based on 131 
World War II veterans all of whom had 
had loss of cerebral substance from pene- 
trating missiles. The testing was done by 
means of a complex system of “hidden 
figures”, “sorting tests” and similar meth- 
ods. These highly specialized tests which 
involve complex visual discriminations 
showed characteristic deficits but the defi- 
cits found were equally pronounced after 
penetrations of frontal and of posterior 
lobe substance. From these studies it 
would seem that complex visual discrimi- 
nations are not entirely dependent upon 
the integrity of the frontal lobes but de- 
pend to an even greater extent on the 
integrity of the posterior (parieto-tem- 
poro-occipital) regions. The older concept 
has been that loss of frontal tissue pro- 
duces unique intellectual changes. It has 
been assumed that the prefrontal areas 
represent the specifically human part of 
the primate brain. Intellectual functions of 
brain tissue cannot be determined by com- 
parative anatomy nor by histologic study 
but only by systematic behavioral studies. 
(64 references) Claude L, LaRue. 


14 
EYEBALL, ORBIT, SINUSES 

Field, H. B. Foreign body (curtain rod) 
penetrating orbit, pharynx, and neck, with 
complete recovery. A.M.A. Arch. Ophth. 
46 :157-158, Aug., 1951. 

A curtain rod, 4% in. in diameter and 20 
in. in length, was forced into the left orbit 
by a fall. The rod penetrated to a depth 
of 15.5 cm., and was visible under the 
skin of the neck at the left side of the 
atlas. Its surgical removal was followed 
by complete recovery. John C. Long. 
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ABSTRACTS 


Fralick, F. B. The orbit. A.M.A. Arch. 
Ophth, 46 :343-359, Sept., 1951. 
This is an excellent review of the litera- 


ture of the orbit for the past year 
R. W. Danielson. 


15 
EYELIDS, LACRIMAL APPARATUS 


Ainslie, D, The treatment of blepharitis. 
Brit. M. J. 2:582-584, Sept. 8, 1951. 

The results of treatment with aureomy- 
cin of 30 cases of long-standing blepha- 
ritis and the initial results in two cases 
treated with terramycin are discussed. Be- 
cause of the danger of allergic responses 
antibiotics should be reserved for cases 
which have failed to respond to the older 
methods of treatment. Empirical remedies, 
such as mercurial ointments, are often 
effective, but when there is little or no im- 
provement, a culture and a sensitivity test 
should be made and the most appropriate 
antibiotic chosen. In this way, prolonged 
ineffective treatment will be avoided and 
the danger of allergic responses mini- 
mized. Once treatment with an antibiotic 
is decided upon, it must be conducted with 
the utmost vigor so that the danger of 
producing insensitive strains of the or- 
ganism will be reduced to a minimum. 

Theodore M. Shapira. 


Gibson, J. B. Gilchrist. Congenital ob- 
struction of the nasolachrymal duct: a re- 
view of 130 cases. M. J. Australia 11:764- 
766, Dec. 8, 1951. 

Congenital epiphora was bilateral in 12 
percent of 130 cases. Conservative treat- 
ment should be tried for a few weeks in 
the majority of cases. If probing is neces- 
sary, a narrow straight probe with a blunt 
acorn end is best. The lower punctum is 
most often used and no false passage was 
obtained in any case. Repeated probings 
which were necessary in 6 percent of the 
cases should not be done until at least 
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four weeks have intervened. The hollow 
probe technique, where a horse-hair su- 
ture or a length of silkworm gut is passed 
through the probe has been found most 
satisfactory. The suture is passed through 
into the pharynx because the angle of the 
naso-lachrymal duct tilts backwards at an 
angle of 20 degrees. (2 figures) 
H. C. Weinberg. 


17 
INJURIES 


Jones, A. C. Emergency surgery and 
emergency treatment of eye burns. North- 
west Med. 50:769-770, Oct., 1951. 

A general outline for care of injuries, 
lacerations and fractures of the face is 
given. Careful approximation of all 
wounds, early reduction of fractures and 
care of eye burns is discussed and the use 
of hydrosulphosol is emphasized as the 
treatment of choice in all burns. 

Orwyn H, Ellis. 


18 
SYSTEMIC DISEASE AND PARASITES 
D’Ermo, F. Ocular changes in Paget’s 
disease. Boll. d’ocul. 30:477-488, Aug., 
1951. 


To the known cases of eye conditions 
connected with osteitis deformans, two 
more are added. They were observed in 
the Rome University Eye Clinic, in wom- 
en aged 67 and 64 years. Both patients 
were admitted for visual disturbance, at- 
tributable in one case to mature cataract 
and bilateral arteriosclerotic macular de- 
generation and in the other to incipient 
cataract, bilateral choroiditis and unilat- 
eral macular hemorrhages. In the older 
patient, cataract surgery was technically 
successful, in the younger, the etiology of 
the fundus lesion could have been either 
myopia or arteriosclerosis or chronic pul- 
monary infection. (6 figures, references) 

K. W. Ascher. 
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456 ABSTRACTS 


Gelfand, M. L. Visual symptoms after 
digitoxin therapy. J.A.M.A. 147 :1231-1233, 
Nov. 24, 1951. 

Digitoxin is preferable to digitalis leaf 
in the treatment of congestive heart fail- 
ure and arrhythmias. Oral dosage of 1.2 
mg. and a maintenance dose of 0.2 mg. are 
generally safe, although digitoxin poison- 
ing has occurred. Ocular symptoms from 
digitalis poisoning, and, more recently 
from digitoxin ingestion, have been recog- 
nized since 1785. Visual disorders after 
digitoxin therapy, without other signs of 
toxicity, were seen in the four cases re- 
ported. A man, 69 years old, with heart 
failure following an old infarction, de- 
veloped blurred vision with “flickering 
lights” after two weeks’ treatment with 
digitoxin. The symptoms disappeared 
when the digitoxin was stopped. A man 
70 years old, with congestive heart fail- 
ure, had blurred vision and white spots 
before the eyes. In daylight outdoor ob- 
jects seemed covered with snow. When 
the drug was stopped the symptoms disap- 
peared but reappeared when it was re- 
sumed. Two women with congestive heart 
failure, one 72 years old, the other 78 
years old, complained of visual disturb- 
ances similar to those cited above, but 
both patients could tolerate a dose of 0.1 
mg. digitoxin without untoward effects. 
Patients on digitoxin therapy should be 
carefully watched for visual symptoms, 
especially unexplained blurring of vision 
and disturbances in color perception. 

Claude L. LaRue. 


Pagliarani, N. Brucella infection in 
man. Ophthalmologica 122:31-45, July, 
1951. 

After a fairly detailed review of the lit- 
erature four cases of chronic inflammatory 
eye disease of presumably brucellar eti- 
ology are reported. The principal mani- 
festations of the disease were arachnoid- 


itis causing optic neuritis and abducens 
nerve palsy in the first case, uveitis com- 
bined with mild meningitis in the second 
and third, and bilateral dacryoadenitis in 
the fourth. Positive blood cultures were 
obtained in two of the cases. The hemato- 
logical and serological findings were sug- 
gestive of brucellosis in all four cases. 
Peter C. Kronfeld. 


Pillat, A. Microscopic findings in con- 
génital ocular toxoplasmosis. Wien. klin. 
Wehnschr. 63:628-631, 1951. 

Congenital ocular toxoplasmosis is pri- 
marily a retinal disease with direct in- 
vasion of the retinal structures by toxo- 
plasma. The choroid is involved only sec- 
ondarily and to a lesser degree. Necrosis 
and atrophy predominate over the rela- 
tively mild inflammation which is char- 
acterized by hyperemia and lymphocyto- 
sis. The eye of an 18-day-old infant who 
had died from generalized toxoplasmosis 
showed these histological changes. Toxo- 
plasmas were found in the retina, choroid 
and posterior ciliary arteries, but the iris 
and ciliary body were free from disease. 
(4 figures, references) 


Max Hirschfelder. 


Rieger, H. Toxoplasmosis. Wien. klin. 
Wcehnschr. 63 :680-683, 1951. 

This postgraduate lecture summarizes 
the history of toxoplasmosis. The clinical 
symptoms and findings in congenital toxo- 
plasmosis with visceral and cerebral mani- 
festations are described; the course of 
extrauterine infection is discussed with 
the typhus-like signs in generalized cases, 
and the picture of uveitis in involvement 
of the eye is given. The possibility of toxo- 
plasma transfer from animals like rats, 
dogs and mice to human beings is con- 
sidered. (References) 


Max Hirschfelder. 
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ABSTRACTS 


Wegner, W., and Zintz, R. Chemo- 
therapy of tuberculosis of the eye. Pre- 
liminary report. Klin. Monatsbl. f. 
Augenh, 119 :350-365, 1951. 

The 300 carefully selected patients were 
treated and observed for about 14 months. 
There was an iridocyclitis in 147 eyes, a 
uveitis in 64, a choroiditis in 33, and a 
periphlebitis of the retina in 56. A more or 
less extensive tuberculosis of the lungs 
was present in 215 of the patients. Treat- 
ment consisted in the administration of 
Conteben or para-amino-salicylic acid 
(PAS) or both drugs together. Favorable 
results were definitely obtained in 10.5 
percent of all cases. Agranulocytosis de- 
veloped in 3 of 148 cases treated with 
Conteben. Several other patients had 
leucopenia. The results seemed to be 
somewhat better when Conteben was 
combined with PAS. Ernst Schmerl. 


19 
CONGENITAL DEFORMITIES, HEREDITY 

Falls, H. F. Role of heredity in ophthal- 
mology. New York State J. Med. 51 :2624- 
2627, Nov. 15, 1951. 

The nature, role and action of genes is 
briefly described and a method is outlined 
for studying the practical applications of 
heredity and for taking a genetic history. 
Thorough, complete histories of patients 
has helped in establishing the definite 
diagnosis of certain syndromes. Where a 
background of glaucoma exists, provoca- 
tive tests and follow-up care are strongly 
advised. Possibly many ocular diseases 
of senility might be prevented by modify- 
ing the environment and daily life of per- 
sons predisposed by heredity to gout, 
diabetes and hypertension. 

F. M. Crage. 


vom Hofe, K. Organ-hypersensitivity as 
observed in the eye. Klin. Monatsbl. f. 
Augenh. 119 :366-370, 1951. 
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The author gives a table which shows 
the familial tendency to affections of the 
eye in 10 families and points out that in- 
flammatory eye disease in relatives may 
localize in different parts of the eye. 

Ernst Schmerl. 


Rieger, H. The question of inheritance 
in retinal glioma, Wien. klin. Wchnschr. 
63 573-574, 1951. 


The possibility that inheritance is a fac- 
tor in retinal glioma has not yet been 
positively affirmed nor could it ever be 
completely rejected. Studies during the 
past twenty years seem to indicate that 
inheritance plays a part in the disease, 
perhaps due to an increased disposition of 
the body cells for mutative changes condi- 
tioned by the genes. Families in which an 
apparently single case of glioma appears 
should be investigated for general muta- 
tive characteristics of the entire body. 

Max Hirschfelder. 


Roussel, F. Mandibular-facial dysos- 
tosis. Ann. d’ocul. 184:788-802, Sept., 
1951. 


Receding jaw and a large mouth are 
frequent signs of the incomplete syn- 
drome; deformities of the external and 
middle ear, malformations of the lids such 
as colobomata and ptosis, and abnormali- 
ties of head contours such as bird head are 
less frequent. At about the seventh week 
of fetal life defective development in the 
first and second branchial arches causes 
imperfections of the lower face. The 
author reports cases from four successive 
generations in a family predisposed to 
mandibular-facial dysostosis by irregular 
dominant heredity. Each succeeding gen- 
eration had more manifestations and in 
the fourth generation a case of the com- 
plete syndrome appeared. 

Chas. A. Bahn. 
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458 ABSTRACTS 


Wexler, David. Ocular histology in 
Hurler’s disease (gargoylism). A.M.A. 
Arch, Ophth. 46:14-21, July, 1951. 

Hurler’s syndrome consists of chondro- 
dystrophic changes in the skeleton, cor- 
neal opacities, enlargement of the spleen, 
and mental deficiency. Because of the 
characteristic facies of the patient it is 
also known as gargoylism of which ap- 
proximately 50 cases have been reported ; 
in 16 autopsies were performed and the 
organs studied. In the case reported there 
were striking alterations in the connective 
tissue of the viscera, cardiovascular sys- 
tem and skeleton. The corneal lesion was 
easily demonstrated and consisted of a 
deposit of vacuolated cells beneath the 
epithelium and disruption of Bowman’s 
layer. The sclera showed an i:.4ltration of 
small, deeply staining cells and a thick 
deposit of intensely staining material be- 
tween the scleral bundles, more solid than 
the cornea, and found uniformly between 
all the scleral bundles. There were altera- 
tions in the mesenchymal tissues, often 
associated with proliferation of collage- 
nous fibers and sometimes with increase 
in ground substance in many of the 
organs. (8 figures) Edward J. Swets. 


20 


HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 


Foote, F. M., and Johnson, T. H. Prog- 
ress in preventing blindness. New York 


State J. Med. 51:2609-2612, Nov. 15, 1951. 

Early in the century one third of the 
children in the state school for the blind at 
Batavia had had ophthalmia neonatorum ; 
none of the 99 patients admitted in the 
past five years were blind because of this 
disease. Child blindness from lues has 
been reduced 50 percent in the United 
States during the last 12 years and blind- 
ness due to trauma 25 percent. However, 
there has been an increase in blindness 
from non-infectious prenatal causes. 
Retrolental fibroplasia has increased in 
importance because of successful efforts to 
save small premature babies. Early diag- 
nosis, continued supervision of glaucoma, 
studies on retrolental fibroplasia and vis- 
ual education in industry and technical 
schools are still important as aids in re- 
ducing the incidence of blindness. 

F. M. Crage. 


Nordenson, J. W. Ophthalmic interna- 
tional standards, 1950. Brit. J. Ophth. 35: 
496-501, Aug., 1951. 

Reports of the commissions of the 
Ophthalmological Congresses are chrono- 
logically presented. The regulations ap- 
proved in 1950 are given in detail. The 
reader is referred to the original article 
for details. Orwyn H. Ellis. 


OPHTHALMIC MINIATURE 


The search for truth is in one way hard and in another easy. For it is 
evident that no one can master it fully nor miss it wholly. But each adds a 
little to our knowledge of Nature, and from all the facts assembled there 


arises a certain grandeur. 


Aristotle. 
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Edited by Donatp J. Lyte, M.D. 
601 Union Trust Building, Cincinnati 2 


News items should reach the editor by the 12th of the month but, to receive adequate publicity, notices of 
postgraduate courses, meetings, and so forth should be received at least three months before the date 
of occurrence. 


DeaTHs 


Dr. John Robert Walker, Carmel, California, 
died November 16, 1951, aged 77 years. 

Robert R. Irwin, LL.D., Port Orchard, Wash- 
ington, retired executive director of the American 
Foundation for the Blind (1929-1950), died at his 
home on December 12, 1951. 


ANNOUNCEMENTS 


MICHIGAN POSTGRADUATE PROGRAM 

On April 21, 22, and 23, an ophthalmology con- 
ference will be held at Ann Arbor, Michigan, as 
part of the annual Michigan postgraduate program 
for graduates in medicine. Guest lecturers for the 
conference will be: Dr. Hermann Burian, Uni- 
versity of Iowa, Iowa City; Dr. Alston Callahan, 
The Medical College of Alabama, Birmingham; 
Dr. John W. Henderson, Mayo Clinic, Rochester, 
Minnesota; Dr. A. E. Maumenee, Stanford Uni- 
versity School of Medicine, San Francisco. 

Resident lecturers will be: Dr. Jerome W. Conn, 
professor of internal medicine, Dr. Harold F. Falls, 
associate professor of ophthalmology, Dr. F. Bruce 
Fralick, professor of ophthalmology, and Dr. John 
Woodworth Henderson, assistant professor of oph- 
thalmology, of the University of Michigan School 
of Medicine. 


FLoRIDA MEETING 


The 13th annual meeting of the Florida Society 
of Ophthalmology and Otolaryngology will be held 
on Sunday, April 27, at the Hollywood Beach 
Hotel, Hollywood Beach. 

The following papers will be presented : “Present 
day management of chronic suppurative otitis 
media,” Dr. Arthur Juers, Miami (discussion by 
Dr. J. Brown Farrior, Tampa, and Dr. Dekle Tay- 
lor, Jacksonville); “Ocular neuroses,” Dr. G. 
Taylor Gwathmey, Orlando (discussion by Dr. 
Shaler Richardson, Jacksonville, and Dr. Kenneth 
S. Whitmer, Miami). 

“Selection of operative procedure in vertical 
muscle imbalances,” Dr. Edward Dunlap, associate 
professor of ophthalmology, Cornell University, 
New York; and “Therapeutic approaches to the 
inner ear,” Dr. Jerome A. Hilger, clinical assistant 
professor of otology, University of Minnesota 
School of Medicine. 

Mr. Harry E. Simmons, executive director, will 
give the annual report of the Florida Council for 
the Blind, and Dr. James R. Nieder, Delray Beach, 
will present a movie on “Cataract extraction by 
erisophake.” 


Officers of the society are: President, Dr. Charles 
C. Grace, St. Augustine; president-elect, Dr. Joseph 
W. Taylor, Tampa: Ist vice-president, Dr. M. A. 
Lischkoff, Pensacola; 2nd vice-president, Dr. G. T. 
Gwathmey, Orlando; secretary-treasurer, Dr, Carl 
S. McLemore, Orlando. 


MISCELLANEOUS 


TORONTO EYE-SURGERY COURSE 


The University of Toronto, Faculty of Medicine, 
will give a refresher course in eye surgery from 
March 31 to April 4, at which the guest surgeons 
will be: Dr. Daniel B. Kirby, New York, and Mr. 
T. Keith Lyle, London. Dr. A. E. MacDonald, Dr. 
J. S. Crawford, Dr. J. C. Hill, Dr. A. L. Morgan, 
Dr. R. G. C. Kelly, Dr. W. R. F. Luke, Dr. H. M. 
Macrae, and Dr. T. H. Hodgson will also partici- 
pate in the program. 


Orecon ACADEMY MEETING 


At the annual spring convention of the Oregon 
Academy of Ophthalmology and Otolaryngology in 
Portland, March 24 to 28, Dr. Frederick C. Cordes, 
San Francisco, will present the third John E. 
Weeks Memorial Lecture in Ophthalmology. Dr. 
Cordes’s subject will be “The visual prognosis in 
diabetes.” 

In addition to Dr. Cordes, the other guest speak- 
ers will be: Dr. Philip E. Meltzer, Tufts College 
Medical School, Boston; Dr. Francis A. Lederer 
and Dr. William F. Hughes, Jr., University of 
Illinois College of Medicine, Chicago. 


PITTSBURGH COURSE IN SLITLAMP MICROSCOPY 


From February 25 through February 29 at the 
Montefiore Hospital, Pittsburgh, the 20th annual 
course in slitlamp microscopy was given by the de- 
partment of ophthalmology under the direction of 
Dr. Harvey E. Thorpe and associates. Included in 
the program were courses on the management of 
intraocular foreign bodies, on glaucoma surgery, 
and on application of ACTH and cortisone in 
ophthalmology. 

Visiting lecturers in gonioscopy were Dr. James 
H. Allen, New Orleans, and Mr. Lee Allen, Iowa 
City. The course was sponsored by the Committee 
on Graduate Education, Allegheny County Medical 
Society. 


GLAUCOMA RESEARCH GRANT 


Vital research on glaucoma will be carried on at 
the University of Cincinnati College of Medicine, 
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Cincinnati, Ohio, through 1954 with the aid of a 
$23,488 grant from the Surgeon General, university 
officials have announced. The grant was awarded 
Dr. Charles K. W. Ascher, university assistant pro- 
fessor of ophthalmology, who for many years has 
been interested in glaucoma research. 

Plans for the project call for attempts to de- 
termine further explanation of the mechanism of 
the disease process and the action of drugs on the 
diseased eye, according to Dr. Ascher, who was 
recommended to the Surgeon General as recipient 
of the grant by the National Advisory Neurological 
Diseases and Blindness Council. 

Assisting Dr. Ascher in the project will be Dr. 
Edward J. Glaser and Dr. John C. Fuhs, research 
associates, and Dr. James L. Stambaugh, Jr., senior 
resident, all of the university’s department of oph- 
thalmology, and Dr. William M. Spurgeon, mathe- 
matical consultant. 


PLASTIC SPECTACLE LENSES 


Cataract bifocals weighing only half as much as 
those of glass have been announced by Robert 
Graham, research director of the Armorlite Lens 
Company, Pasadena, California. The lenses are cast 
from a recently developed optical resin which is 
highly resistant to abrasion. Spherocylindric as 
well as spherical corrections are produced through- 
out a wide range. The bifocals are of one-piece con- 
struction with round segments 21 mm. across. 


FrReEworKS LAW 


Every ophthalmologist has had his heart touched 
by the needless blinding of children by fireworks 
and will be glad to learn that some states have re- 
duced such losses to a minimum through laws pro- 
hibiting the sale and use of dangerous fireworks 
except for supervised public display. 

But casualties are again on the increase. 
Dangerous fireworks are being shipped into states 
in violation of state laws. An interstate law can 
stop this traffic. Therefore eye doctors generally 
will approve a measure introduced by Congress- 
woman Marguerite Stitt Church to bring this about. 

Approval is not enough, however. Letters must 
be sent to Washington urging prompt and favorable 
action. The bill was in subcommittee from June to 
January and, on January 23, the subcommittee voted 
unanimously to recommend favorable action by the 
full judiciary committee. If it reaches the floor of 
the House, it will probably pass overwhelmingly. 
The JourNAL therefore urges that you write to the 
Hon. Emanuel Celler, chairman of the Judiciary 
Committee in the House and to your own repre- 
sentative urging prompt and favorable action of 
H.R. 4528. Address them care of the House of 
Representatives, Washington 25, D.C. 


WINTERSTEINER-ELSCHNIG SLIDE COLLECTION 


Dr. Milton R. Israel of the department of oph- 
thalmology, St. Louis University School of Medi- 
cine, has completely catalogued some 15,000 slides 
of the Wintersteiner-Elschnig collection during the 


past year. 


The collection, which has been a possession of the 
university for over 30 years, provides a picture of 
most types of eye diseases recognizable by special- 
ists. Photomicrographs of the slides are to be 
made so that they may be sent to scientists through- 
out the country on request. 

St. Louis University acquired the collection from 
Dr. Wintersteiner’s widow after Dr. Joseph M. 
Keller and Dr. William H. Luedde had seen the col- 
lection while they were studying in Vienna. Al- 
though some of the slides were made as long ago as 
1890, each one is perfectly preserved with the 
original labels still intact. 

With the collection came a bibliography with a 
history of the diseases in the eyes which had been 
sectioned, together with a general description of the 
groups of diseases but no description of the indi- 
vidual slides. 

Dr. E. V. L. Brown, professor of ophthalmology 
at the University of Illinois, Chicago, and this year’s 
recipient of the Leslie Dana medal, recently ex- 
plained some of the slides in his lecture on “Dr. 
Wintersteiner, his teaching methods and pro- 
cedures.” 


Symposium on ACTH AND CORTISONE 


Dr. Greogory Shwartzman, chairman, Section 
on Microbiology, New York Academy of Medicine, 
has announced that a symposium on “The effect 
of ACTH and cortisone upon infection and re- 
sistance” will take place on March 27 and 28 at the 
New York Academy of Medicine. 

Contributors to the symposium will be: Metabo- 
lism (Dr. F. L. Engel), Enzymatic reactions in 
rat tissues (Dr. W. W. Umbreit), Lymphoid tissue 
(Dr. W. E. Ehrich), Loose connective tissue 
(Dr. C. A. Ragan, Jr.), Antigen-antibody reactions 
(Dr. E. E. Fischel), Resistance to infections and 
tumor grafting (Dr. H. C. Stoerk), Bronchial 
asthma and rug idiosyncrasy (Dr. A. McGehee 
Harvey), Toxins and experimental streptococcus 
hemolyticus (Dr. L. Thomas), Spontaneous 
trypanasomiasis (Dr. A. Wolf), Experimental 
poliomyelitis (Dr. G. Shwartzman), Bacterial infec- 
tions and malaria (Dr. N. Finland, Tuberculosis 
(Dr. M. B. Lurie), Infections of the eye (Dr. A. C. 
Woods), Experimental syphilis (Dr. T. B. 
Turner). 

The meetings will be held in the academy build- 
ing, 2 East 103rd St., New York, New York, and 
will be open to all who are interested. 


East-CENTRAL RESEARCH PROGRAM 


The East Central Section of the Association for 
Research in Ophthalmology held its annual meeting 
at Ann Arbor, Michigan, on February 1. The fol- 
lowing papers were presented : 

“The neurovascular mechanism controlling the 
ocular tension in congenital glaucoma of rabbits,” 
Dr. Ernst Schmerl and Dr. Bernhard Steinberg, 
Toledo Hospital Institute of Medical Research; 
“Retinal vascular changes in diabetes mellitus,” Dr. 
John J. Hartford, Cincinnati; “Direction sense of 
the eye,” Elek J. Ludvigh, Ph.D., Kresge Eye Insti- 
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tute, Detroit; “An evaluation of aramine, a new 
mydriatic agent,” Dr. E. P. Wickerham, Jr., and 
Dr. Jay G. Linn, Jr., University of Pittsburgh; 
“Experimental use of thrombin and plasma in 
corneal healing,” Dr. C. William Weisser, Pitts- 
burgh. 

“Carbohydrate metabolism and energy relation- 
ships in the crystalline lens,” Charles E. Frohman, 
Ph.D., and V. Everett Kinsey, Ph.D., Kresge Eye 
Institute, Detroit; “The effect of lobotomy and 
electroshock on intraocular pressure,” Dr. Maria 
Arstikaitis and Dr. T. H. Hodgson, University of 
Toronto; “Hemi:pheric photic driving in homony- 
mous hemianopias,” Dr. Andre Well and Dr. Wil- 
liam A. Nosik, Western Reserve University. 

“The relationship between perceived size and 
perceived distance,” Glenn A. Fry, Ph.D., Ohio 
State University; “Diabetic cataracts,” Dr. John 
W. Patterson, Western Reserve University; “The 
influence of viewing distance upon visual perform- 
ance,” H. R. Blackwell, Ph.D., University of 
Michigan; “The detection of intraocular tumors 
with radioactive phosphorous,” Dr. Charles I. 
Thomas, Western Reserve University; “The nu- 
tritional supply of corneal regions in experimental 
animals: II. The corneal transparency problem and 
the tonicity of tears,” Dr. Albert M. Potts, with the 
assistance of Mildred Orchen, Western Reserve 
University. 

Dr. Frank H. Bethell, University of Michigan, 
was the guest speaker. The subject of his address 
was: “The role of isotopes in modern medicine.” 


Soctettes 


RICHMOND OFFICERS 


Officers of the Richmond (Virginia) Eye, Ear, 
Nose, and Throat Society are: President, Dr. 
Mason Smith; secretary-treasurer, Dr. C. N. 
Romaine. The society meets the first Tuesday of 
January, March, May, and October at the Com- 
monwealth Club. 


ANNUAL RESEARCH MEETING 

The Association for Research in Ophthalmology 
will hold its annual meeting jointly with the Sec- 
tion on Ophthalmology of the A.M.A. in Chicago, 
June 10 to 15. 


EGYPTIAN MEETING 

The annual meeting of the Ophthalmological 
Society of Egypt was held at the Memorial Oph- 
~ Laboratory, Giza, Egypt, on March 14 and 
15. 


Pucet SOUND _ACADEMY OFFICERS 


Officers of the Puget Sound Academy of Oph- 
thalmology and Otolaryngology for 1952 are: 
President, Dr. H. Frederick Thorlakson; secretary, 
Dr. Willard F. Goff. 


CENTRAL ILLINOIS MEETING 


The next meeting of the Central Illinois Society 
of Ophthalmology and Otolaryngology will be held 


at the Abraham Lincoln Hotel in Springfield, 
Illinois, on March 28, 29, and 30. The guest speak- 
ers will be Dr. James B. Costen of St. Louis and 
Dr. Trygve Gundersen of Boston. 


GEORGIA MEETING 

The Georgia Society of Ophthalmology and 
Otolaryngology held its annual meeting at the 
General Oglethorpe Hotel on Wilmington Island, 
Savannah, on March 7 and 8. Guest speakers on the 
eye program were: Dr. Murray F. McCaslin, 
Pittsburgh, “Selection of anesthesia in ophthalmol- 
ogy,” Dr. Joseph S. Haas, Chicago, “Differential 
diagnosis of the primary glaucomas” and “Pro- 
vocative tests in glaucoma”; Dr. J. Conrad 
Gemeroy, Detroit, “External diseases of the eye” 
and “Management of metallic intraocular foreign 
bodies.” 
BROOKLYN PROGRAM 


At the 119th regular meeting of the Brooklyn 
Ophthalmological Society, Dr. Sidney Fox pre- 
sented a paper on “Surgery of the adnexa of the 
eye,” and Dr. Abraham Kornzweig (by invitation) 
spoke on “Embryology of the eye.” Dr. Edwin N. 
Beery discussed, “Controlled ciliary spasm for 
problems in divergence.” 


FLORIDA PROGRAM 


The following program was presented at the 
fifth midwinter meeting of the Florida Society of 
Ophthalmology and Otolaryngology : Call to order, 
Dr. Charles Grace, president, St. Augustine; pres- 
entation of past president's key to Dr. Renfro 
Duke, Tampa; “Adrenal steroid therapy in ocular 
surgery,” Dr. John McLean, professor of oph- 
thalmology, Cornell University, New York; 
“Neurolysis for hemifacial spasm,” Dr. Henry L. 
Williams, professor of otolaryngology, Mayo 
Foundation Graduate School, Rochester, Minnesota. 


PERSONALS 


Dr. Derrick Vail, Chicago, will leave the end of 
March for Dublin, Ireland, where he will present 
the annual Montgomery Lecture of the Royal 
College of Surgeons of Ireland on April 17. The 
Ophthalmological Society of the United King- 
dom will hold its annual meeting at the same time 
and place. 


On January 25, Dr. Girolamo Bonaccolto was the 
guest speaker at the Yale University School of 
Medicine Postgraduate Courses in Ophthalmology. 
His subject was “Surgical technique of extraction 
of dislocated lens” with illustrations in colored film. 


Dr. Joseph I. Pascal has been appointed lecturer 
in ophthalmology at the Brooklyn Eye and Ear 
Hospital. 


At the IV Pan-American Congress of Ophthal- 
mology at Mexico City, Dr. Arthur A. Knapp, 
New York, presented a paper on “The ocular 
criteria for surgical decision: The physiologic 
bases.” 
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ws * Pp urpose of the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild’s purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a penny post card to 


The Guild of Prescription 
Cpticions of America, 


110 E. 23rd Street New York (10) N.Y. 
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GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, M.D. 


The instrurnent simplifies the operation of trephining for Glaucoma or Corneal Transplantation. 
Blades are provided with a shoulder that prevents penetration beyond 1.1 mm., and are 
available in 1% mm., 4.5, 4.6, 5.5, 5.6, 6.5, 6.6, mm. diameters. 


Trephine, case, and two 14% mm. blades 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 


Eye Catalog sent upon request. Ds. 
New! 


Ptosis Clamp and Lid Everte 


for resection of the Levator. 


RAYNOLD M. BERKE, M.D. 
236A* Ptosis has serrated blades, 20 mm long. It 
1. Grasps the ter muscle securely. 
2. Prevents folding or bunching of muscle. 


3. Facilitates freeing of the Levator from 


te double evert the uw which excellent ex- 
ane lifes dissection of the Leva muscle, Used as reac. 
ac 
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7 
seed its several attachments. 
ae q& ins uniform tension on the : 
¥ Stainless Steel $15.00 
oe : strument are gradua in size to “fit” any Lid from infant te adult 
= 
Storz Instrument Company Audubon Ave., St. Louis 10, Mo. 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 

Erker Bros, Optical Co. 
610 Olive Street 

518 N. Grand Boulevard 

and Clayton, Mo. 


Prescription Opticians Since 1879 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


Suite 1015 30 N. Michigan Avenue 
Chicago, Illinois 


Phone RAndolph 6-2243-44 


DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 


NEW YORK CITY 


Optician Established 1875 
520 Fifth Ave. New York 
255 Livingston St., Brooklyn 

Member Guild of Prescription Opticians of 
America 


AITCHISON & COMPANY 


OPTICIANS 


A Dispensing Service of Accuracy, Style and 
Comfort in Distinctive Eye Wear. 


483 Fifth Ave. 655 Madison Ave. 
New York 17, New York 21, 
N.Y. N.Y. 


CHICAGO, ILL. 


ALMER COE & COMPANY 


Prescription Opticians 
Established 1886 


10 N. Michigan Ave. 
1645 Orrington Ave., Evanston, Ill. 


PORTLAND, ORE. 
Hal. H. Moor, 315 Mayer Bldg. 


Guild Optician 
Oculists’ prescriptions exclusively 


OPTICAL COMPANY 


CINCINNATI, OHIO 
L. M. Prince Co. 
Established 1872 
Prescription Opticians 
Sole makers of Coflexic 


Corrected Curve Lenses 


XXIII 
| in. 
| 
A 
Minneapolis ord : 
Principal Cities of 
3 Since 1913 
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FOR UNPRECEDENTED ACCURACY 


The MUELLER ELECTRONIC TONOMETER 
GIVES YOU THIS... 


Greater physical accuracy than any existing me- 
chanical lever device—-two to four times the sensi- 
tivity of the conventional mechanical tonometer— 
these alone make the Electronic Tonometer a diag- 
nostic instrument of extreme value to the physician. 


This unprecedented accuracy is maintained accuracy 
—free from all loss due to wear of mechanically 
moving parts. Simple to use, easy to read, the Elec- 
tronic Tonometer is always accurate. 


Individually tested, each instrument is certified to 
produce readings well within the new limits of ac- 
curacy established by the American Academy of 
Ophthalmology and Otolaryngology. For 110 volts, 
60 cycles, AC. Each $200.00. 


Developed, Manufactured and Sold Only By 


=... V. MUELLER & COMPANY 


Free on Request 330 S$. HONORE ST. CHICAGO 12, ILLINOIS 


For Cases of Low Visual Acuity 


= 


KOLLA®O 


2 Franklin Avenue 
Brooklyn 11, New York 


q 

ae 
ois | Available in two powers. Spectel tele- 
ta 4. 4. magnification of 1.7 or 2.2 diameters. Ex- 
tacles is largely extension of regular 
ii ' complicated nor costly. Full details are * 
given in Bulletin 302, which can be ob- 
| 
Imperial Optical Company. CORPORATION 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
ESTABLISHED 1875 


Improved Meyrowitz Model 
SKIASCOPIC RACKS 


This pair of racks contains a series of lenses with slides which permits the use of 
every spherical power from 0.25 to 12.75 D plus and minus. The racks may be held 
in place by the patient or examiner and greatly facilitate the retinoscopic examination. 


Used in all large eye clinics, they will also serve to speed up the examination in your 


CASTROVIEJO 
CORNEO-SCLERAL 
FORCEPS 


This forceps is a modification of that suggested by Dr. St. Martin. It is extremely useful 
in kerato and keratectomy when doing marginal sutures and is also a valuable 
aid in al suturing. Sturdily porate of stainless steel. Specify long or short 
teeth. Price $9.50 


KALT NEEDLE 


HOLDER 


Even though not imported, this is one of the finest instrument jobs we have seen in 
recent years. The jaws are small and evenly serrated; the tension just ri way - just 
before it locks. The lock is silent and releases at a touch. In stainless steel. Price $19.50 
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OPHTHALMIC INSTRUMENTS 


OF PRECISION 


15 WIGMORE STREET, 
LONDON, 
ENGLAND. 


MYDRIPHEN 


A Better MYDRIATIC For: 


1. Maximum dilatation: acts on 
sphincter and dilator muscles 

2. Rapid Action: Full effect within 
20 minutes 

3. Short duration: Recovery with- 
in 3 hours 


Sterile—Non-Irritating 


Order direct from: 
THE SELNEY COMPANY 
Sterile Ophthalmic Pharmaceuticals 
153 Waverly Place, Dept. J 
NEW YORK 14, NEW YORK 


Ai Subscription 
to the 


would be a 


most welcome 


Gift 


to a friend 


“TAL 

Phenylephrine HCL 
Eucatropine HCL 
in a high viscosity—low surface tension 

a | Packaged in 7% cc. dropper bottles 
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THE UNIQUE 
GOLDMANN SLIT LAMP 


® One Arm Control 


® Hruby Lens for Fundus Exam- 
ination 


Many Other Advantages 


U.S. Agents Also for: 
Perimeters, Ophthalmometers and 
Other Ophthalmological Equip- 


ment. 
ALFRED P. POLL 


Dispensing Opticians 


ALLOWANCE FOR POSER LAMPS IN TRADE IN 40 WEST SSTH STREET, NEW YORK 19, N.Y. 


GREINER & MUELLER 


Expert makers 
of artificial human eyes 


GLASS & PLASTIC 


Eye making has been a family tradition 
with us since 1835. 


55 E. Washington St. . . . Chicago 2, Ill. 
Phone FR 2-444 
Branches at Kansas City, Mo., Detroit, Mich. 


Our visit Milwaukee, Mad Minneapolls, and 
reguiarty. Serving the M West tines 


1. Free From Danger of Injury to The Eyes. 
2. Will Not Fall Out of The Eye. 


3. Safe For All Sports, Including Swimming. 
4. Custom Made to Fit The Eye. 


WRITE FOR BROCHURE 


ug 49 EAST 51st STREET © NEW YORK 22, N.Y. 
Migs. of all Types of Contact Lenses 
BRANCHES IN -. ® 


PHILADELPHIA ... MONTREAL . . . LONDON 
JOHANNESBURG . . . SHANGHAI 
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TIME SAVING Rodenstock INSTRUMENTS 
AID YOU IN YOUR PRACTICE! 


tHe New Rodenstock 
EYE-REFRACTOMETER 


A boon to the busy practioner for 

termination and diagnesis of the 

Permits instantaneous readings of 

cylindrical refractions including inclination of 
axis. Enables diagnosis on pin hole pupils, as size 
of small pupil has no effect. Results thus obtained 
give an accurate basis for subjective check-up. 


Range from plus 20.0D to minus 20.0D 


Rodenstock vertex rerractionomMeETER 
Measures lenses of all types easily, accurately. 


© Range from Plus 25D to minus 25D. © Housed in a streamlined casing that 
© Exact measurements of spheric, as- is dust-proof. 
tigmatic, combination lenses and °* Axis marking device marks the cyl- 
prism effects. inder axis. 


© At a glance readings of all meas- 
ANTON HEILMAN P.O. BOX 222, MINEOLA, L.I., N.Y. 


urements in the field of ocular, 
simultaneous te focusing. Send information Eye-refractometer Vertex Refractionometer 


MAIL COUPON NOW!»: 


Will Pay You 


to look through the advertising 


pages of this Journal. 


We discriminate as to the quality 
and reliability of the advertising 
accepted for the 


AMERICAN JOURNAL 
of OPHTHALMOLOGY 
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Applications Are Now Being Received For The 
BASIC COURSE IN OPHTHALMOLOGY 
October 6, 1952 to June 6, 1953 
Northwestern University Medical School 
Approximately 875 Hours of Instruction—Class Limit 14—Fee $800.00 


Apply to Doctor Gordon Raleigh, Director, Graduate Division 
303 East Chicago Avenue 


THE OPHTHALMOLOGICAL STUDY COUNCIL 
LANCASTER COURSES IN OPHTHALMOLOGY 


Westbrook Junior College, P. 
June 21 to September 6, 1 
SUBJECTS INCLUDED 
Pharmacol: 


logical Optics ter and Sensory Principles 
sio otor 
Refraction General Diseases and 
Slit Lamp Ophthalmoscopy 


Fee: $325. Veterans’ Tuition Paid by Veterans Administration 
Adequate living quarters on the college campus 
For further 
Ophthalmological Study Council, 243 Charles Street, Boston 14, Massachusetts 


COLUMBIA UNIVERSITY 
Faculty of Medicine—Postgraduate Instruction 
SYMPOSIUM FOR OPHTHALMOLOGISTS 
at THE MOUNT SINAI HOSPITAL in the City of New York 
April 28 to May 24, 1952 
First Week: Refraction; Muscles; Physiological Optics 
Second Week: Pathology; External Diseases; Medical Ophthalmology 
< Third Week: Ophthalmoscopy ; Slit Lamp; Embryology; Glaucoma 
Fourth Week: Surgery; Neuro-ophthalmology 
Minimum number of students for the entire Symposium: 8 
APPLICATIONS SHOULD BE SENT PRIOR TO APRIL 14 
Each of the twelve individual courses of which this Symposium is comprised, may be 
taken separately. 


Information as to hours and fees may be obtained from the Registrar for Medical 
Instruction, The Mount Sinai Hospital, New York 29, New York. 
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ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valudé and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 
REDSLOB ROCHON. MAGITOT 
BAILLIART DUVIGNEAUD HARTMANN 
HAMBRESIN JEANDELIZE FRANCESCHETTI 
AMSLER LEPLAT PAUFIQUE 
DIAZ-CANEJA P.-V. MORAX MAGGIORE 
FRANCOIS 


Editor-in-Chief: Dr. A. MAGITOT 9 R. de MARIGNAN (Paris) 


The publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases and reports of the proceedings of European oph- 
halmological Societi 


This review is published by Messrs. Doin & Co. 
8 Place de I’Odeon Paris 6e 


Subscription rates: France and Colonies—4000 Fre. 
Abroad —4200 Fre. 
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Ophthalmologica 


International Journal of Ophthalmology 
Journal international d’Ophtalmologie 
Intern. Zeitschrift fir Augenheilkunde 


der Schweizerischen logischen Gesellschaft - de la Société Suisse 
Editores: 
Aegyptus: J.B. Hamilton Gallia Helvetia Ch. Israel 
M. Schneider A. Ketter 
M. Sobhy Pasha E. Aubaret M. Amsler G. Schintgen 
R. P. Wilson* — Belgica: P. Bailliart® A. Franceschetti 
Bidault H. Goldmann Palaestina: 
eridionalis: mnet 
L. Hambresin C. Bourdier Hispania: 
A. Jokl A. van Lint Jean-Gallois H. Arruga* Polenta: 
A. van der Stracten G, Jayle W.K inski 
J. S. du T. L. Weekers Jeandelize Hollandia: 
le van oeve 
H. Barkan LCorreaMeyer Onfray Houwer 
E. V. L. Brown Pp L. Paufique G. F. Rochat Romania 
J. S. Friedenwald L Pimentel E. Redslob 
P. Heath Silva Jean-Sédan* Hungaria: N. Blatt 
A. C. Krense R. de Saint Martin Ditro 
B. Samuels A. * Mme S. Schiff ¥ Gross R. Kadlikj 
Ph. Thygeson St. DukeElder Ch. go J. Kublik 
F.H. Verhoef Goulden Valoie & 
A. C. Woods Ida Mann E. Velter T. Nénay Tunesia: 
A. M. Yudkin W. C. Souter G. Weill India Orient. 
R. Nataf* 
Argentinia: — Gresele 
F. Belgeri® C. E. Luca* J. G. van Manen® 
M. Dusseldorp Dania: J. Bistis® 
R. Gil H. Ehlers 2, Charennle B. Alajmo Uruguay: 
G. v. Grolman H. Renne* G. F. G. Le Cascio ° 
N Dascalopoulos Q. di Marzio* V. Barriére 
Australia: Finlandia: C. A. Gabriéldés 
J. R. Anderson* Hilja Teriskeli' A. Trantas 
J. A. Flynn M. Vannas* N. G. Trantas A. Faber 


Redactores: A. BRUCKNER-Basel, H. WEVE-Utrecht 


It is the task of “Ophthalmo ” to advance our knowledge in Ophthalmology by stimulating 

international co-operation. We publish: 

1. Papers in lish, German and French. 

reader obtains a comprehensive survey of all the publications which have appeared during the 


3. Notes on practical These columns are to be devoted to short interesting observations 
by an illocturinut im everyday practice. They will appear in concise form, perhaps accompanied 
y an illustrat 


2 volumes of 6 parts each are published yearly. Subscription price U.S. $10 per volume— 
Plus $.60 postage 


S. Karcer Pusuisners, Base, SwirzERLAND 


For U.S.A.: Albert J. Phiebig 
545 Fifth Avenue, New York 17, New York 
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| = about the activities of Ophthalmological Societies. 
5. Book Reviews. News. 


TIME PROVEN OPHTHALMIC ADJUNCTS 
Full Size 


Maddox Rod 


Fits 1144” trial Frame 
Each $3.50 
RED OR WHITE 


Phoro-Lenscorometer 


originated by Austin Belgard 
V4 


ae 
tex distance, just clear instrument of lenses, place nN 


Phoro-Lenscorometer through opening, making 
contact with patient’s closed lid—and read direct. 


For use with Green’s Refractor to measure ver- 


No computing necessary. 


Lenscorometer 


originated by Austin Belgard 


tient's glasses or sample 
Use of Lenscorometer in all cases of aphakia, 


+ OR — corrections of four diopters or more— 
a necessity to insure true translation of pre- 
scription. 


$11.75 


OPTICIANS 


WHOLESALE I} SERVICE 


109 N. Wabash, at Washington, 9th Floor = ‘Formerly Belgard, inc.) Chicago STate 2-5362 


the 
= Each $12.75 
the 
\ 

tis INC. 


Offers 


for Professional Benefit... 


Monoplex 
All-Plastic Eyes 


Alterable at any time to 
conform to socket contour, 
comfortable to wear... 
natural in appearance. 

In manufacture, no toxic 
elements introduced. 


Orbital Implants 


Integrated and Buried types. 
Available in Methyl-Methacrylate 
and Kel-F. Monoplex Eyes are 
easily fitted to these implants. 


Contact Lenses 


Conventional type, 
custom-molded to exact 
specifications. 


American Optical 


COMPANY 
MONOPLEX DIVISION 


‘ 

—— 

fies _. 


